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FOREWORD

The guiding concept of this series hus been to provide high gquaiity bibiiographic accessibility to
a highly specialized body of literature-- the scientific results of research supported by the Air Force
Office of Scientific Research in university, industrial an® other laboratories worldwide. Among the
objectives have been compieteness, convenience and usefulness. Completeness has been sought by com-
prehensive iiterature searches performed by the Library of Congress staff. Convenience has been
provided by the kinds of indexes included, making it possibie to find citations by reference to contract
numbers, for exampie, in addition to authors, subjects and institutions. Usefulness has been in having
a separate channei for Air Force research, packaged for ready reference.

This bibliographic series has met these objectives. When it began, its only aiternative was not
doing it at all. Since then the Defense Documentation Center System, in conjunction with the Ciearirghouse
for Federai Scientific and Technicai Information, has broadened its services, has become largely auto-
mated, and is now in a position to assume many of the functions of this series. Thus it is possible to say
that while this series is desirabie its function is no ionger exciusive, Therefore this voiume, covering
the period 1963-1964, wiil be the last of the seriex to be issued. While the services of DDC and CFSTI
may not be as immediately accessibie as these voiumnes have been, it is believed that most of the users of
this series wili be able to meet their requirements by using them. Limited iiterature searches are
available from DDC, for exampie, at no charge to quaiified requestors. The public wili find that the
Clearinghouse offers somewhat comparabie services. laguiries may be directed to DDC, Cameron Station
Alexandria, Va. 22314 and to CFSTI, U.S. Department i Commerce, Springfieid, Va, 22151, Descrip-
tions of their compiete services are available upon request.

1 wish to extend to the Speciai Bibliographies Section of the Science and Technology Division of the
Library of Corgress the thanks of AFOSR and of users of AFOSR-supported research for a most competent
undertaking. darold Wooster deserves special credit for plannirg and guiding this series through the
tweive years of its existence.

William J. Price
Executive Director
Air Force Office of Scientific Research
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PREFACE

This is the seventh volume of a continuing bibllographic series, and includes within the limrita-
tions of the law of diminishing returns, abstracts and approximately fifty percent of all technical re-
ports, journal articles, bioks, symposium proceedings, and monographs produced and published by
scientists supported ix whole or in part by the Air Force Office of Scientific Research during tne calendar
years 1963-1964. Previois publicaticns in this series have been:

Vol. 1 (1950-1956), issued in 1961
Vol. II (1957-1956), issued in 1964
Vol. I (1959), issued in 1965
Vol. IV (1860), issued in 1966
Yol. V (1961), issued in 1967
Vol. VI (1962), issued In 1968
Vol. VIII (1965), 1ssued in 1969

The Air Force Office of Scientific Research supporis fundamental reseirch In the six major
scientific discipllnes: physics, chemistry, engineering sciences (subsuming electronics, mechanics
and propulsion), life sciences (both biological and behavioral, but not medical), mathematics, and the
information sciences. Thus the publications abstracted hereln are multi-discip’lnary, their common
link being task support by AFO3R.

Sources Searched

References, reports, and clues to the existence of reports were found by searching the indexes
and report collectlon of the Air Force Office of Sclentific Research Technlcal Llbrary, and the collectlon
of the Defense Documentation Center, Detailed searches were made of each contract file In the several
AFOSR Directorates. Due to funds and time limitations, the usual cover-to-cover searches of scientiflc
journals were excluded for the period 1963-1966,

Form and Entry and Arrangement

Inherent In the organizatlon «f thls book Is the concept of the reports within a contract as an unana-
lyzed monographilc serles, Reports are posted chronologlcally and/or alphabetically under contracts,
these in turn under departments or Liboratorles, and those under contractors. Thls does, in fact, provide
a rough subject grouping with the detalled subject index leading into clusters of like reports,

The abstracts are ldentifled bty item numbers and are listed under the numbers in the indexes, The
form of entry is, in general, that being used for DDC catalog cards i. e., source of the document; tltle;
personal author, if any; date; paglnation; report number; contract number; and accession number, The
chlef exception to DDC form of entry ls that the primary entry is by the parent organizatlon followed by the
name of the specific laboratory or important subdivision.




Availability of Reperts

The principal accession or control numbers, which indicate the locations of reports in collecticns
are:

AD ASTIA Document or Accessioned Document:
{avallable at DDC, Dr.fense Documentation
Center), Cameron Station, Alexandria,
Virginia 22314,

PB (Publication Board): for sale by the
Clearinghouse for Federal Scientific and
Technical Information (CFSTI), Fills
Building, 5285 Port Royal Road, Springfield,
Virginia 22151.

The fact that a report is abstracted in this book means that a copy of this report existed at the
time the abstract was written; it should not be construed to imply that either AFOSR or the Library of
Congress necessarily has a copy available for distribution. Those seeking reports should do so from
the cited agencies, not from AFOSR.

A detailed subject index, arranged alphabeticzlly, has been provided. In addition, there are
an AFOSR control number index and a personal author index.

Acknowledgements

Many people shared in the production of this volume, The wark has been fostered and nurtured
by the previous Commanders and Executive Director of Air Force Qffice of Scientific Research:
Brigadier Generals H. F. Gregory and B, G. Holzman; Colonels A, P. Gagge, Jack L. Deets, and
Ivan Atkinson; Dr. Kncx Milisaps and the p “esent Executive Director, Dr, William Price, During the
period of compilation of this volume (not the period of the literature covered) much of the responsibility
for documentation within AFOSR was transferred to the QOffice of the Assistant Executive Director for
Research Operations, Lt. Colonel Rarry Jaffers., He, his administrative assittant for documentation,
Miss Arlene D, Blose, and their intermittently faithful computer have been in iarge part responsible
for providing the AFOSR input in this volumne,

Library of Congress, protocol dictates the form and order of ackncwledgement of contributions
made by LC staff members to a bibllography. Formally, the credit lines read as follows:

"The bibliographic team worked under the guidance and leadership of Thomas C. Goodwin, Jr.,
Head of the Special Bibliographies Section, Science and Technology Division. The .nief workers on this
volume have been, Doris C. Yates, Norman G, Lamb, Marion S, Carr, and Phyllis M. Martin. A
special note of gratitude is due to the invaluable work in preparation of this manuscript, searching,
preliminary cataloging, and typing done by Marion S. Carr, Phyllis M, Martin, Lillie M. Frye, and
Beatrice T. Tseese, "

oot

HAROLD WOOSTER

Director of Information Sciences
Arlington, Va. Air Force Office of Scientific Researcn
June 1970

vi

o steco Lk s




- Dt o s N
r e ol M e T B,

TABLE OF CONTENTS

Foreword O HEE . SEE e e o EE e EE o EEe o EE aEE o EEe cmE e o o o mme « s oo o modhes la |kl i al wl BN

e e e ]

Preface ... .... ™o 0608000 e 50 o &% WA Ao 53 F5 0 oo oo oo o c v
Abstracts

3 Aarhus U. (DENIATK) . .« v - o v v v v v o v o o s o o o oo m e o e i e e e e e e e e e e 1
Adlphi U., Garden City, N. Yo  « o v v v o e et e e e e e e e e e e e e 1
; AeroCnem Research Labs., Ir.\c., Princeton,  NE R B S e S B C B S E SE :E e e 1
j Aerojet-General Corp., Azusa, Calif. . . .. . .. .. . ...ttt eeennn 0ooo 04
f ] Aeronautical Research Associates of Princeton, In~., N. J. ... ... ... ... .. .......... 2
: » Aeronutronic, Newport Beach, Calif. . . . . . . . ¢t . i i i it i i it ittt ot oot e e 4
Aerospace Research Associates, Inc., West Covina, Calif. ... ... .. S G B0 e e 4
1 Agricultural Research Council, London (Gt. Brit.) ........ ... .. ... ..., 5
: Agricultural U., Wageningen (Netherlands) . . . . . . « v v v v v v v v v v n o n v nn s T 5
Air Force Office of Scientific Research, Arlington, Va. . . ... ... . .. ... ittt oo 5
E Alabama U., University . . . ¢ ¢« v ¢t o 0 i it i i i e et e e e e e et et e e e e e e e 7
: Alpha Research Inc., Santa Barbara, Calif. . . . . . . . . ¢t 0t it i it o vt it vt e oo vsenan 7
: American Mathematical Soc., Providence, R. I. . . . . . . ¢ it i i i i i it it i i et e 7
American Soc. of Mechanical Engineers, New York . . .... .. S OloBldAC R0 0 e o0 e 60000 G 8
! American Soc. of Znologists, Chicago, IlL. . . ... .. .. 9 000000000080k OO0 oA o O alc 8
Es { Amoco Chemical Corp., Seymour, Ind. e e ool omel e amel o st s e T omer et 8
rx t Antioch Coll., Yellow Springs, Onio . . . . . o v v v v v v v v v v v v B e P I A R 8
1 : Arizona State U., Tempe 000000 OGGao0o0 o080 olooo 00000000 T8 e oI el el ol el el el el el o 9
Arizona U., Tucson A6l c 0000000000000 000000 cE000600000a0o0ocllo T 9
! Arkansas U., Fayetteville . . .......... 5oTlo0000D0Bo00 a0 ¢ o Loy by O, ST T U
é Atlantic Research Corp., Alexandria, Va. . . . . . v v i v it i i it ittt ettt et e ae e 11
: Austrian Atomic Energy Study Group, Seibersdorf . . . ... ... ... .. ... i 11
j Avco Corp., Everett, Mass. . . . . ¢ vt v v ot oo oo oo oo oan S oo00000C o Sl B S EE D2
] Avco Corp., Wilmington, Mass. . . . . . ¢ ¢t v v v v v v v v v o v S S EE 0 e - ESEE 13
] Battelle Memorial Inst., COMMBUS, OMO  « « o v v v v v e v e v eee e eannnnn e 14
E Bege, J. R. M. Co., Arlington, Mass. . . ... ... ¢¢o oo 0000w oo o ol sl e o sl e e e TE, 15
Bell Aerosystems Co., Buffalo, N. Y. 5000000000000 0.0/0000006.30000 00803 NG o omay e LD
Birmingham U. (Gt. Brit) . . . . . 0 i 0 it ittt e e e e e e e e e e e e 15
Bolt, Beranek and Newman, Inc., Cambridge, Mass. . ......... A B e ... 18
Boston U., Mass. 00000000000 A000GC00000000000GGOC 00000 G ol o] - e ... 16

vii




Chinglha i N ol o

Brandeis U., Waltham, Mass. ... .. e . WEL aEE . . o s aEE . . . e et st e .. 18
British Columbia U., Vanccuver (Canada) . . ... .. e .o v v v v v v v cooooooooa o 19
Brown U., Providence, R. L S0 D0DDO0DODDOOOODEOOBO0000ADO O A5 oo Ao fre 21
Bryn Mawr Coll., Pa. cooo0c™oooodc do oo o dlaf oo o 4 M oo o AN Fald o dMa o 22
Budd Co., InC., McLean, Va. . . . . . v v v v v o o o v v v v oo o v s s ot o na e e 500000 22
Buenos Aires U. (Argentina) . .............. Sooooo oo a e e e e e 3 22
Bureau of Mines, Bartlesville, Okla. . .. .. ... ¢ 0o v et t v e o o MRS ol 25
Rareau of Social Science Research, Inc., Washington, D. C. ... ... ........ ..., a 0 25
Califoriia Inst. of Tech,, Pagsadena .. .... ... ... .... 5 Old HOREO 0 0000 A 0000 26
California U., Berkeley 5000000000 o0000000000 ¢ 0 DO00O0O000A0o00000 a0 39
California U., Davis e e e e e e e 500000000000 0000000c0aDo0 e 5 63
CaliforniaU., LaJdolla ... ... ....¢ oo 590 ciereie SeIE a0 B o o8 e B e 63
California U., LosAngeles . ... ...... R . SRR el el e el e e e e e e 68
California U., Riverside ............. 0D 00O0ODOODOODOODOO0O0O0 000000 79
California U., Santa Barbura . ... .......... >0 otk o o 1AL A P | L PR S 82
Callery Chemical Co., Pa. .. ........... SIIORF YA Y= o * '8 83
Cambridge Language Research Unit (Gt. Brit.) ... ........ 50olb ccoo0o00000000G G 83
Cambridge U. (Gt. Brit.) SIS S0 e o B e el e el e e el e el e oS el ol el ol ol el e el ol aad 84
Canterbury U., Christchurch (New Zealand) .. ......... ol olid oo Al ol ALl 3 92
Carnegie Inst, of Tech., Pittsburgh, Pa. S OIoN cacddla 3 okollo oliclladcl oL lo & SO S E e 92
Case Inst. of Tech., Cleveland, Ohio - ... ............ R R 5 5 95
Catholic U. of America, Washington, . C. .. ........... b o 97
Catholic U. of Chnile, Santiago 80000000000 GDO0O0 g A0 00000 00 o0 0 o Qo o 0 0 100
Centre National de la Recherche Scientifique, Paris (France) ... .. ............. 5 5 100
Chicago U., Ill. ST o0 colo 0o do oo ofdaa g 3I0 006000 9000000 101
Cincinnati U., ONIO . . . . v v v v ittt v o i st s o b s et ot st o s et e e A 110
City U. of New York, Flushing, N. Y. .. ... .. .. it 3 B 110
Clemson U., S. C. oo dic o™ did ddic HIAFAd -3 dio db o ofd dio oooaoMoooooo 110
Colorado State U., Fort Collins d dicid oo K4 dio dldic dollccoooocooocooooo o 0 0 110
Colorado U., Boulder didlclicldld o c o cdllc c o oo o000 0o 00 dlo o2 dlo o dlokZ o o ddlold o 110
Columbia U., New York codlccocoocoooooaoo djooofoofdc 113
Commonwealth Scientific and Industrial Research Organization, Sydney (Australia) 0 00 o 128
Communication Research Inst., Miami, Fla. .. ... .. 2 0D00D0ODO0D000000GCODG 00000 129
Cork U. Coll. (Ireland) ....... 5 0 Qo w0 00 000 CO0DO0O0 0500 e e e e e e e e e, 130




il ottt v

S T g i i Pl e

bz 2k

Cornell Aeronautical Lab., Inc., Buffalo, N. Y. . . . .. . .. 0 i it i ittt oo
Cornell U., Ithaca, N. Y. . ... .. ..t 0 b0 o000 o 560 0oolo o 56 O
Dartmouth Coll., Hanover, N. H. . . . . . . ¢ i i it it i i e et oo et o s oo o a o anan s o
Delaware U., NeWarK . . . . . vt v v v v v s ot s o o s o o s o o oo oo oo o m oo oo onoeaon
Documentation Inc., Bethesda, Md. . .... ... 500 o™ Sl o 0o oo o dld cadiAd
DublinU. (Ireland) . . . . . v v v v v v vt o st o o s e s o s e oo oa o 500000 coldcoooc
Duke U., Durham, N. C. ........... DODO0DO0DODODOOD . 0= ofla dffo dfo 0 0 o0 o djolE
Dynamic Science Corp., South Pasadena, Calif. .............. o 0 000060 oo o dgblo
Dynatech Corp., Cambridge, Mass. .......... 50 5 o coooo o 5 SBoclo O
Edinburgh U. (Gt. Brit.) . .. ..o v e e ve.. e . e e e
Eiectro-Optical Systems, Inc., Pasadgna, Calif. & v & c v ¢ o et o o to e on b e aie s e s e
Erlangen U. (Germany) . ... ...« 4 0 4. 500000 00600 d000c 5o 0
Flight Sciences Lab., Inc., Buffalo, N. Y. 5 G000 0000000 oo 3 5
Fiorence U. (Italy) . . .. .+ v v v v v v oo v v v L AP I 5 5 o 5
Florida State U., Tallahassee ... ....... 21k T o o o =l T M odcoooo e
Fiorida U., Gainesville . ... ... .. LI/ o 0 0o o 5 ¥l o o o o g 5= |
Fordham U., New York . ... .. ........... . olldlo 0 o 0 o o o AAFRdic o o
Franklin Inst., S8warthmore, Pa. ...,.... 50 dlo oo c 5 dflcccoo o c 5
Free U. of Brussels (Belgium) ... ......... N e 5000000000 g 5
Free U of West Berlin (Germany) . ........ 5 R L R e 5 s »

Fulmer Research Inst., Ltd., Stoke Poges, Buckinghamshire (Gt. Brit.) . . ... ... ... ....

Galway U. (Ireland) . . ... .......0... 5000000 G 3 Sooooa 50O
General Applied Science Labs,, Inc., Westbury, N. Y. . . . .. ... .. i i i
General Dynamics/Astronautics, San Diego, Calif. . ... ............ B
General Dynamics Corp., San Diego, Calif. . ... ... .. 5 5 o o AN o o RN P
General Dynamics/Eiectronics, Rochester, N. Y. . . o i sl B :

General Electric Co., Schenectady, N. Y. ..... o o olb d Mo oo ™ oooodooloo
General Electric Co., Pniladelphia, Pa. .. ........... 5 5 o oflo o dl i 50000 a 5
General Miils, Inc., Minneapolis, Minn. . ...... 5008 dlo g 500000 d 5 o
General Motors Corp., Indianapoiis, Ind. . .. .. .. 0 60 ofic 0 00 0T oo 0 g oo o
General Precision, Inc., Giendale, Calif. . ........... 5 oloECEe B oo e e e S C Ao
General Precision, Inc., Littie Faiis, N. J. ... .. 0 50000 00ICEmoaole S0 000000

Geneva U. (Switzeriand) .............

131
131
138
138
139
139
140
145
145
146
146
146
147
147
147
149
150
151
152
157
158
160
160
16?
162
163
164
165
168
168
169
169
169

- TR




e

T e— TV v R Coaii s A T " . PR T

Genoa U. (Itaiy) . . . .. .. .. . ..., o TPl ¥ollkb Mlblo o 0 o o 0o a 5
Georgetown U., Washington, D. C. . ... .. s o e s e e s [ e . P
Georgia Inst. of Tech., Atlanta . . . . . . . . ...t ittt v v e 0
Georgla U., Athens ..... 500 3 oo d ke B Mol . clACE G Coboooooo oloc b
Geotechnlcal Corp., Gasrland, Tex. . ... ...... N ELEEE B . e . B
Giannini Contro!s Corp., Malvern, Pa. .. .. .. 00 00000 ONC O G OO O Ojo O OB oG 000 0
Giannini Scientiflc Corp., Santa Ana, Calif. . . . . . . ¢ . v ¢t v i v o it vt v v et o e o ogo
Glasgow U. (Scotland) . . . v v v v v v v v v v 0 v w0 . SRR - BN 50000000 G 5900 g
Gothenburg U(Sweden) . .. ... ... ... .. 5100 80 oo ree e a0 e Bt e 55086 50 o C
Gttlngen U. (GEIrmMany) . o . o v v v o o v o o v o o v v o ot oo e oG 3000
Grafflx, Inc., Albuquerque, N. M. . . ... ....... b Ao o™ o o Coo0o0Bo0ceh0 oo 5 dl™ 0 oo
Grumman Aircraft Enginee.Ing Corp., Bethpage, N. Y. . . ... .. ... ... ... oo 8™ oo
Gustavus-Adoiphus Coll., St. Peter, Minn, . . . . ¢ . ¢ o v v v v v v vt v 0 o 0o [ .
Hamiline U., St. Paul, Minn. . . . . 0 o i v i i v i o ot ittt e ot oo ot oo e s o e a oo n s o
Harvard U., Cambridge, Mass. . .. ... ... 0c oo oo 00000000 O0O0GCO 0O ofe ofldlc
Harvard U. Medical Scnool, Boston, Mass. ... ... dicllc Il oie © d dlo o 0 0 00 o oldololiclo ol 0
HawaiiU., Honoluiu . ... ... .. .00 vt i vt i it v o 0 00D00000O0OD 0o
Hebrew U., Jerusalem (1srael) . . . . . v v v vt v v v v s o oo s o NP ] s (ol EF el el el el el el e
Henrl Rousselle Hospital, Parig (France) . ... ... ... o e e e s e s e e e e e [P e

Herman Fittinger Inst. iur Strdmungstechnik. Tecianische Universitit, Berlin-Ciariottenburg (Germany)

Herner and Co., Washington, D. C. . ... ......... e e .
Howard U., Washington, D. C. . .. . . . . ¢ o it i i i it ottt et oo oo oo g - == .=
Hull U, (Gt. Brit.) . . 0 v v v vt it o e e vt s e s e ™ 0000000000 0T A= .Y .-
OT Researchinst., Cnlcago, 1. . . . .. .. i v vt vt v v v e v v oo doooooo 0oooo®o
Illlnoia Inst. of Tech., Chlcago ollc ollc c 0o ooo0o0o0gooo oo oldd dlo dlo oo oo o dic
Ilinois U., Urbana . ............ A P S
Indiana U., Bloomington . .. .. ... Al olio Idl ofic oldl o o 00000 O0G
Inngbruck U. (Austrla) ... .. Q000006 0 000G o Oojdolo ofo Jlosq offd 0 O dfosy 0 0 O O C 0000
Instirt d’Optique, Parls (France) . . . .. v v v o v o vt v o o o 0 o v e 500000000000 0D0G
Institut National d'Hygiene, Marseille (France) . ... .. .. 0000000000 D0 oa 2000000 5
Instltute for Advanced Study, Princeton, N. J. . o o v v v v 0 e v v v o v s s o o s o s s o a0 oo
Institute for Sclentific Information, Palladelpnia, Pa. .. ......... 00000 0D0D0G0DO0O 00

Instituto de Investlgacion de Cienclas Biologicas, Montevideo (Uruguay) . ... ... ...

Instituto de Investigaclones Ce-ebrales, Mexlco Clty, Mex. . . . . « v « v ¢ v v e 0 0 v s s

X

169
171
171
11
172
173
173
174
174
178
178




e i

TR

Ty

T

PRI

Instituto de Neurologia, Montevideo (Uruguay) . . . ... .. .. .. ... .. b o ofd © diclp
Instituto de Quimica Fisica, Madrid (Spain) . .. .................. ... 3-8 a:eE
Instituto Geofisico de Huancayo, Lima (Peru) . . . . . . . ¢t ittt it v it i ot oo v v n oo
Instituto Geografico y Catastral, Toledo (Spain) . ... ... .. ... .. .. B e
Instituto Nacional de Tecnica Aeroespacial, Madrid(Spain) . ... ... ... ...t
Instituto Tecnologico de Aeronautica, Sao Paulo ‘Brazil) . ... .. b8 00 0 00000 o0 ol & 00 o Ogt
International Business Machines Corp., YorstownHeights, N. Y. . .. ... ... ... .. .......
Jowa State U., Ames . ....... 5 01 o olololo 600 c 5000 6l 0 .cl0-0 0 60 0.0l0-0/0 0 00 oo .
fowaState U., Jowa City . ... .. .. ... - -
Istituto Documentazione della Associazione Meccanica Italiana, Milan (Italy) . . 5 5 o 500
Istituto Elettrotecnico Nazionale Galileo Ferraris, Turin (Italy) . ............ b 000
Istituto Nazionale di Ottica, Florence (Italy) ... . ... ... coolkbdlococcooooolbo ™o ook
Istituto Superiore di Sanita, Rome (Italy) . .. T 0D 0C0D0O0D0D oo G000 00 G
Itek Cosp., Waltham, MasS. . . ... ... v v v v v .o 3 ol ol dlokclc o olb o kblo o0 blolo
Johns Hopkins U., Baltimore, Md. ... ....... 5 ook of ol ool Bkl Al oI 0 00 0 ofioka Oke
Jonker Business Machines, Inc., Gaithersburg, Md. .. ......... = I - F - B v
Kansas State U., Mannattan .. ... G000 0000 Co 00000 ot g 555 5 o o
Kansas U., Lawrence .............
Karolinska Inst., Stockholm (Sweden) . . . .. . . ¢ o v v v v ot ot v v o v o v v 50000 . oG
KeeleU.,Staﬁordshire(Gt. Brit.) ......... S oCl00O0DD0O0Co0000E00D00000 000
Kent State U., Ohio . ............ booooocCeoDoo 50000
Laval U., Quebec (Canada) . ............. b ook 0000 Mo co0dmoo0o ol 0o o
Lehlgh U., Bethlehem, Pa. .............. P C L N1 oS o d FoTS
Leicester U. (Gt. Brit.) . . . .. . .. it i i ittt ittt ittt st e 5 ™ol 6 ol oo b 6
Leyden U. (Netherlands) .. .............
Library of Congress, Washington, D. C. . ............ 5 offe o|dlc o 50D000D0DO 000 a
Litton Systems, Inc., BeverlyHills, Calif. . . ... ... .. ... v v v v o o diolic dc
Lockheed Aircraft Corp., Sunnyvale, Calif. ... ........... ] 0l 0 OA0 ogos Oko 0
London U. (Gt. Brit.) 5 e e e

Los Angeles State Coll., Calif. . . . . . .« . v i v v i it it i ittt et ettt ee e 0 o

Louisiana State U., BatonRouge . ... ... .. .. ¢ ...

Louvain U. (Belgium) 0000000000000 00 006000000000
Lovelace Foundation for Medical Education and Research, Albuquerque, N. M. . . . ..
Lund U. (Sweden) . . . i v v v v v vttt v v oo oo et v et

x1




e

LyonU. (France) . . ... ... ... T
McMaster U., Hamilton, Ont. (Canada) . . ... .........
Madrid U. (Spaly) .. ...

Maine U., Giaro . . . o . . .. o oI5 o T Ak o lol P58

Manitoba U., Winnipeg (Canada) . .......... L NP5 o G

Marburg U. (Germany) . . .o v o 0ot v oo oo o oo

Maremont Corp., Pasadena, Calif. .. .............

Marsellle U. (France)

Martin-Marietta Corp., Baltimore, Md. . ... .........
Maryland U., College Park S G oG LT i GG e e o

Massachusetts Inst. of Tech.. Cambrldge . ...........

Massachusetts Mental Health Center, Boston . . .. .. .. .. ..

Massachusetts U., Amherst . . . . . c o o0 v v v o v e
Materials Research Corp,, Orangeburg, N. Y. . ........
Matrix Corn., Arlington, Va. co0cckooo0dd0occ0o0e
Maudsley Hospltal, London (Gt. Brlt.) ... .. ... p——d !
Max-Planck-Inst. fiir Biologie, Tublngen (Germany) . .. .....
Max-Planck-Inst. fiir Strémungsforschung, Gottingen (Germany)

Max-Planck-Inst. fiir Zellchemie, Munich {(Germany) ......
Mellon Inst., Plttsburgh, Pa.
Melpar, Inc., Falls Church, Va. . . ...+ v v v o v v o s o
Miami U., Coral Gables, Fla.
Michigan State U. Dept. of Physlcs and Astronomy, East Lansing
Michlgan U., AnnArbor ........... ) il el e
Microwave Electronics Corp., Palo Alto, Calif. .. .......
Midwest Research Inst., Kansas Clty, Mo. . .. ... ... ...
Milan U. (Italy) . ....
Minnesota ", Mlnneapolls . . . . v .« vt v v v 0 o v 0 u oo
Misslsslppl U., Universlty . .......... Tl e
Missourl U., Columbla ........
Montana State U., Missoula .. ..................
Montreal U. (Canada) . . . ¢ v o v v v v v v o v v v o s oo

Naples Us (Italy) 5. 3% o e « o 9 -h oM s e o o Fe @ s 5 [0 &

Natlonal Bureau of Standards, Washlngton, D. C. . . . ... ...

DI R I I T T T T P

218
280
283
286
286
286
287
287
287
288
295
334
335

336
336
338
338
338
338
340
341
341
342
347
348
348
350
359




National Engineering Science Co.,

NevadaU., Reno .. ......

New Hampshire U., Durham

New Mexico U., Albuguerque .

New York State U., Stony Brook

New York U., W. Y. .. ...

North American Philips Co., Inc.,

North Carolina U., Chapel Hill .
North Dakota State U., Fargo .
Northrop Corp., Hawthorne, Calif.
Northwestern U., Evanston, Ill.

Ohio State U., Columbus . ...

Oklahoma State U., Stillwater . .

Oxlahoma U., Norman . ....
' ’ Optics Technology, Inc., Belment,
; Oregon State U., Corvallis . ..

Oregon U., Eugene . ... ...
“ Oslo U. (Norway) .......
i

Oxford U. (Gt. Brit.) ......
Paris U. (France) N
Parma U. (Italy) ...

Pennsylvania U., Phiiadelpnia

National Research Corp., Cambridge, Mass.

Naturalia et Biologia, Paris (France)

Newcastle U., Newcastle upon Tyne (Gt. Brit.)

New Mexico State U., University Par«

New Soath Waies U., Kensington (Australia) .

New Yorx State Psychiatric Inst., N. Y.

New York State U., Buffalo 0 0o d

Nobel Inst. for Physics, Stockholm (Sweden)
North American Aviation, Inc., Canoga Park, Calif. .. ...

North American Aviation, Inc., Downey, Calif. .......

North Carolina State Coll., Raleigh ... ..

Pennsylvania State U., University Park .

" - TRV —
Pasadena, Calif. ... ................. 5 o .
Irvington-on-Hudson, N..Y. . . ... .. .. 000000 00 o 0
Calif: .. . me ene . 900000k o oo n oo o

363
363
363
363
364
364
364
365
366
368
369
370
370
376
376
371
377
378
3719
380
380
381
348
389

390

392
392
395
397
399
404
406
407

414




R P T r—

e dhed

|
PlsaU. (Jtaly) ............. 500000000 oo ololdlolicolidlcldiold dio o 50000000 .o a7
Pittsburgh U., Pa. . .. ... .. ...ttt ittt nasas booocococoofoooop 422
Plasmadyne Corp., Sunta Ana, Calif. . . . . . . . . v v v v v v v v o o 50000 6 GBS WO oEcRE © o o 435
Politecnicodl Torino (Jtaly) . . . v ¢ v i v i o i i it it ettt s et s e e e 425
Polytechnic Inst. of Brooklyn, N. Y. . & . v v v vt vt v vt v v oo et s s onsoeeess 500004 425
Pomona Coll., Claremont, Calif. . . . . .. .. ... ittt i st ot onertnocessnosas 441
Pontifical Catholic U. of Rioue Janeiro (Brazil) . . . . . . . .. .. it ittt oo s v e s ceeons 441 4
Princeton U., N. J. . o0 it i it ittt ettt it an s s anotosansetneesoeesens 441 %
Purdue U., Lafayette, Ind. . . . . . o v v v it vttt ittt et n e ittt e e e 453 !
Puerto RICOU., MAYAGUEZ . . . . 4 . v v e v v a s a e o s st s a et s s e e e ononnesaeas 460 i
Radiation Apolications, Inc., Longlsland, N. Y. . . . . @ vt vt i vt o v oo o o s s 0 s s eunnns 461
Radio Corp. of America, Princeton, N. J. . ... ... .. A"ocoooooodlboldoccocooocaocooa 461
Rensselaer Polytechnic Inst., Troy, N. Y. . . . . o i i i vt it i it ot ot s s s s e s o s s s o oaas 461
Republic Aviation Corp., Farmingdale, N. Y. ............ 5000000 50 6o 0 0 SIECICRdL S 464
Research TriangleInst., Durham, N. C. . . . . . . ..t o vt v vt v s o0 o' djo offo dlo 0o 0o 0 d 465
RIAS, Inc., Baltimore, Md . . .. v v v o v v nennnnnnnn. e .
RiceU., Houston, TeX. . . ¢ ¢ ¢ ¢ ¢ o ¢ o o & s s o 0 s 8 o o s s s s s s s o oo oo 00000 @0 .. 40
Rochester U., N. 7. . . . s i i it v ot s o o o o o s o s s oo oo voeess 000000000000 470
Rome U. (TAlY) & v v v v v v v ot e o oo v oo oeec oo eneeeens e e . 4am
Royal Coll. of Scierce and Tech., Glasgow (Scotland) . . .. .......... S0C00C0 8000000 478
Royal Inst. of Tech., Stockholm (Sweden) . . . . . . . v v v v oo v oo t ot s o s s ot s osnoeas 479
Rutgers U;., New Brunswick, N. J. . . . . . . . i ittt it it i it sttt oo oo 2onnonnss 481
Saarlandes U., Saarbriicken (Cermany) . .. .. ... oot vt 1t ot teoenonsonnas .. 482
8. Bartholumew’'s Hospital, London (Gt. Brit.) . ... ... . . it it ot et vt e s s .. 482
St.John’s/ Usy Jamaica; No Ve (o . 5 5 sre o o 5 = o s o ol e o s o sl a sl fs(la afes o2 ols 482
San Andres U., LaPaz(Bolivia) . .. ... ... . ¢ttt ot 0000000 g 5000 0gc 0o 482
Sa0Paulo U. (Brazil) . . .t it vttt it et e et e st e e e e 483
Serendipity Associates, ShermanCaks, Calif. . . ... . .. ¢ i ittt ittt ittt tn ens o 485
Sheffleld U. (GL BIit.) - -« v o ot o o o v 0 o ot o e oo oo s asesnetonsssssesesas . 485
Slena U. (JIaly) . . v v v v v i ittt e e e e e e e e e s e e e e s e e e e ... 488
Smithsonian Inst., Cambridge, Mass. . . . . . . . ot vt i vt ittt o e vt s oonenoconsss 488
South Carolina U., Columbia . . v ¢ ¢ v v v vt v v v v o v o oo v oo oo v oonnnnns o ool T 488
Southampton U. (Gt. Brit.) . & v v v ot v v it o vt e et e ot s e e e e 489
Southern Califorria U., LosAngeleB . . . . . . . ¢ ¢ v vt vt v v o oo oesn 000000000 G . 489
Southern Methodist U., Dallag, TeX. . . . « ¢ ¢ ¢ ¢ ¢ e o ¢ o e v o o s s 0 o s s s 0o o o s o8 oo 492

xiv




p
s
4
3

e —

Swuthern Research Inst., Birmingham, Ala. . . . . . . . .ttt it it ittt o v v oo oeonoos
Southwest Research Inst., San Antonio, TeX. . . . . ¢ ¢t ¢ ¢ o v o o v ot o s s o o 0 o v s o o o os o
Space Sciences, Inc., Waltham, MaB8. . . . . . ¢ ¢ ¢t ¢ o o et vt o o o o oo o o o s o oo o oo
fperry Rand Corp., Blue Bell, Pa. ................ © 0000000 GC 0 OEALC T 0000 0C
Stanford Research Inst., Menlo Park, Calif. . . . . . . . ¢ i o i v vt v o ot s o 0 oo o o o o owosn
Stanford U., Calif. . . . . 0 i v i i it i i it o o it et s et et ottt be e e
STD Research Corp., Pasadena, Calif. .. ......... 50 0000000000000 00000C0
Stevens Inst. of Tech., Hoboken, N. J. . ....... ... oo e ookt ™ o000
Stockholm U. (SWeden) . . . . . o . i i it vt ot v oo v o o o s o s v nnosooeonennoreses
Strasbourg U. (FTanCe) . o v o o« o o o o o oo o o o o o o o o o s s o s oo s oo o oesooosess
Sussex U., Brighton (Gr. Brit.) . ......... Aol Yolo o ol S I TG SO Sl 3
Sydney U. (Australia) . . . . . . . i i i ot it i ittt et ettt e e e e e
Syracuse ., N. Y. . . o 5 0 T o o s Grusl o fo oo o o ol oo o o oo fole s [Ble e S o o oo ee oo sl G
System Development Corp., SantaMoniea, Calif. . .. .. .. ... . ...t i et
System Research, Ltd., Richmond, Surrey(Gt. Brit.) . . . ... .. ... vttt e e
Tasmania U. (Australia). . . . . ot vt vt it v it ot et i oot oot nnonesooeeoneens
Technical Operations, Inc., Washington, D. C. . . . . . .0 o0 it ot it i ottt oo onanean
Technical Research Group, Inc., Melville, N. Y. . . . . . i it it ittt i it i ittt ot v oo
Technion-Israel Inst. of Tech., Haffa . . . . . v ¢ o o v o v v 0t o et oot v oo oo s oo onnon
Technische Hochschule, Munich (Germany) . . . . . . . . o ¢t i i vt o ot et ot v o oo v v o san
Technische Hochschule, Stuttgart (Germany) . . . . ¢ ¢t v v v v vt et v o v e oo v o v v oo v oo
Temple U., Philadelphia, Pa. . . ... .00 it ottt ottt oot ettt oo nnnaseseas

Texaco Experiment, Inc., Richmond, Va. . . . . . . .t i i it it i it i it oot vt v o onooeon

Texas A. and M. Coll., College Statfon . . . . ¢ . v v v o i v v o o et v o o s o s v o oo o s oo an .

Texas Instruments, Inc., Dallas . . . . . . . 0 ot i i it it i ittt it i e oo e
Texas Technological Coll., Lubbock . . . . . . . i i i i i i v it v ittt it o et e o v aeos
Texas U., AuBtIN . . ¢ ¢ v ¢ s o o ¢ ¢ o o s e o s e o o s s o s s s oo oo oossoeseseas
Texas U. Medical Branch, Galveston . . . . . ¢ ¢ o o v v v v v v o o ot o o o s o s s o s oo ou oo
Thiokol Chemical Corp., Denville, N. J. . . . v ¢ i v v ot v vt v v ot o et oo o oo ooeosens
Thompson Ramo Wooldridge, Inc., Canoga Park, Calif. ... ................c.....
Toronto U. (Canada) 0000 ot ™ TR coo®ooooooedoofeoooo 80000
Toulouse U. (France) . ......cc0v e ennn ol ool o dls 6 c oo oo o oo ot ok
Trieste U. (Italy) . .. .. ... ..o coolk ooollooocoocoocoooooo doldalk
Tufts U., Medford, MAaBB. . . . v ¢ o s o o o o o o o o o o o o o o o s o o o s s oo o s o s s osesos

492
492
493
493
493
497
536
536
537
538
539
539
541
544
545
547
547
548
549
554
556
556
556
556
557
557
558
565
565
567
567
570
571
571




TurinU. (taly) .. ... .o v crmn-M. . .m-m P . B W oo . eme . o o o B

United Aircraft Corp., East Hartford, Conn.

United Electrodynamics, Inc., Alexandrla, Va.

Uppsala U.(Sweden) . ...... . .o ‘@ . -  Emem s W @ ol o s w EEENY . 6
Utah State U., Logan . . ... ... . ... o[ - - cmeud] o - e do ol B H G - cneFl - W - @
UtahiUlp; Salt ake'City morw « @ e r s ™G FRE & 5™ G 6 e E S & © 5 0 E T EE [0 EEE - F
Vanderbilt U., Nashvllle, Tenn. . .. .. ... ooo... S I e ——— cEmE T E
Victoria U., Welllngton (Nevs Zealand) . . . . . . . .o vt v v v v v e e e e e e e e

Vlenna U. (Austria) .. ... . . e e e e e e e e e e o 1w omeme - M. N o e cme
Virginia Inst. for Sclentiflc Research, Richmond . . . . . . ¢ v 0 v v vt i v vt ot v v e o o v s o s s
Virginia Polytechnic Iast., Blacksburg . . ... ... ... - CIEE. PN C TN PR N T R 3
Virginia U., Charlottesville . . . . . . . . . ¢ ittt it it v o ot eesan , N ., M .
Vitro Corp. of Americi, West Orange, N. J. ........ el . o M.mm . W .t - BT
Von Karman Inst. for I'luid Dynamics, Brussels (Belgium) . . . . . ... ... ... ... ...
WalesU-nColl. ;uAberystwyth B A Ye - 92 B 26e 02588 5 el BA e 8 - Bald B e ® B A6
Warner and Swasey Co., Flushing, N. Y. . . . . . . . 0 it i it it it ittt it e v
VashingtonState U., Pellman . . . . . ... .0 v vt v v m v v . T .
Washington U., St. Louls, Mo. ....................... o R CIDNCICRG %16 Bl 3 B
Washington U., Seattle 5T [ [EFE) PR @ (B S (OFEF T G () S S EEEEe SEERETE ERE SR - B OE
Wayne State U., Detroit, Mich. . ... ... .. ... P o e o+ + aWe o o o omy e o o pme
Weizmann Inst. of Sclence, Rehovoth (Israel) . .. .. ... .o vt v v v . o B . - . BB
Western Ontarlo U., London (Canada) . .. ... g , S . BB & .- Bewad B . o
Western Reserve U., Cleveland, Ohio ... ........... W e o Ho el o o o GEo NS o s o o WD
Westinghouse Electrlc Corp., Baltimore, Md. ... ....... . s B .o . 3
Westinghouse Electrlc Corp., Pittsburgh, Pa. ... .............. AP Y e & ald BAAR
Wilsconsln U., Madison ... NAEFY e B FARNd AL BATE C e e e e e N .
Yale U., New Haven, Conn. . . ....... AR - Y ol o cmedBEN - e md - J - CHE
YeshivaU., NewYork . ... ... .cc oo eeoeon o o s EHe s o s s s Bl - W - [0E W - ome
OSR Control Number Index . , ........ 3 G o3 3 g . oW
Author Index . ............ T (e ¢ TR o c e e e e
SubjectIndex . .. ....... e e e e e omohel o wme onf®o N L ERN O ETEYE . Y. 5 o

xvi

571
574
574
575
578
579
582
582
582
583
583
583
583
583
586
586
586
588
588
591
591
586
600
601
602
604
609
614
617
645
693

S




e st e

AIR FOURCE SCIENTIFIC RESEARCH

1
Aarhus U. Mathematical Inst. (Denmark).

INVESTIGATIONS ON FLUCTUATIONS OF SUMS OF
RANDOM VARIABLES, by E. 8. Andersen. Technical
final rept. July 15, 1963, 13p. incl. refs. (AFOSR-
5251) (AF 61(052)42) AD 416361 Unclassified

Investigation has been made of the fluctuations of sums
of random varizbles X;, X,. Previous results have
been generalized on the random variables Hn connected
with this sequence, new results obtained on the validity
of the Arc-sine Law for independent not identically dis-
tributed random variables, a generalization of Spitzer's
identify cbtained, and a generaliration of the equivalence
principle cbtained. Furthermore Toeplitz matrices of
Laurent polynomials have been studied. For the growth
of the maximal order statistics of a sequence of 1nde-
pendent, {dentically distributed random variables a
"law of the iterated logarithm"” has been obtained,
(Contractor's abstract, modified)

2
Adelphi U., Garden City, N. Y.

A DYNAMICA L MODEL FOR KORDYLEWSKI CLOUD

SATELLITES, by F. V. Pohle. [1964] {3]p. incl.

diagrs. refs. (AFOSR-65-1358) (AF AFOSR-64-598)
Unclassified

Presented at the ATAA Astrodynamics Corf., New
Haven, Conn., Aug. 19-21, 1963,

Also published in ATAA Jour., v. 2: 1818-1820, Oct.

A dynamical model {s presented to explain the pair of
thin cloud-like satellites observed by Kordylewski at
each libration point of the earth-moon system. The
model assumes the existence of a small nucleus at the
stable L point and the existence of dust moving in the
region near the L point. The influence of the moon on
the dust particles can be ignored, and it {8 hypothesized
that the dust particles are held together in a cloud by
the interacting attractions of the nucleus and earth.

3
AeroChem Research Labs,, Inc., Princeton, N. J.

CHEMICAL SCAVENGER PROBE STUDIES OF ATOM
AND EXCITED MOLECULE REACTIVITY IN ACTIVE
NITROGEN FROM A SUPERSONIC STREAM, by A.
Fontijn, D. E. Rosner, and 8. C. Kurzius, [1964]
[11]p. incl. diagrs. table, refs. (AFOSR-4625)

(AF 49(638)300) Unclassified

Also published in Canad. Jour. Chem., v. 42: 2440-
) .

A quartz chemical scavenger probe has heen developed
to study the local composition of supersonic electrically
discharged gas streams. The probe samples the central
portion of a nonequilibrium jet and allows direct com-

>] <

4

parison with local measurement techniques (e.g., differ-
ential catalytic detectors) for determining active specles
concentrations. Active nitrogen from a Mach 3 stream
was sampled and reacted inside the probe with one of

the scavenger gases NO, NHq, ar CoHy at 18.8 mm Hg
and at an average temperature of 500°K. Limiting
values of the NO destruction rate and the HCN production
rate were observed; however, NH3 destruction exhibited
neo plateau, The observed maximum rate of NO destruc-
tion was 2.1 times as large as the NO flow rate at the
light titration end-point. This difference is attributed

to a reaction of NO, added in excess of the titration end-
point flow, with metastable electronically excited mole-
cules formed within the discharge zone. The converging-
diverging supersonic nozzle-glow discharge source used
in these experiments apparently delivers metagtable
excited molecules to the raction zone in a higher relative
concentration than do the more conventional subsonic
electrical discharge flow systems used for most previous
active nitrogen studies. (Contractor's abstract)

AeroChem Research Labs., Inc., Princeton, N. J.

5

CHEMICAL SCAVENGER PROBES IN NONEQUILIBRIUM
GASDYNAMICS, by D. E. Rosner, A, Fontijn, and 8.

C. Kurzius. Sept. 25, 1963, 3p, (AFOSR-65-2155)
(AF 49(638)300) AD 629248 Unclassified

Also published 1n ATAA Jour., 1864.

The scavenger rapidly and quantitatively reacts with

the unstable specles in the sampled gas to form one or
more stable products, which can then be amalyzed down-
sfiream by any one of a number of conventional techniques.

AeroChem Research Labs., inc., Princeton, N. J.

6

CONVECTIVE DIFFUSION AS AN INTRUDER IN
KINETIC STUDIES OF SURFACE CATALYZED RE-
ACTIONS, by D. E. Rosner, [1964] 18p. (AFOSR-64-
1884) (AF 49(638)1138) AD 450107 Unclassified

Alsgo published in ATAA Jour., v, 2: 493-610, 1884,

This paper reviews the current state of knowledge in
this area and outlines chemical kinetic and aerodynamic
applications of avallable theory as well as areas in
need of further development.

AeroChem Research Labs., Inc., Princeton, N. J.

ANALYSIS OF AIR ARC- TUNNEL HEAT- TRANSFER

DATA, by D. E. Rosner. [1964] [4]p. incl. diagr.

refs. (AFOSR-€4-2008) (AF 49(638)1138)
Unclassified

Also published in ATAA Jour., v. 2: 945-847, May 1964,

Wethern has compared data on subsonic air arc-tunnel
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heat transfer to a water-cooled copper calorimeter

with the predictions of several limiting theorstical
models end concluded that the assumptions of chemically
frozen boundary-layer flow and a noncatalytic wall were
virtually exact for most of the conditions studied. Since
a copper surface can behave this way at stagmation
pressures and enthalpies approaching 1 atm and 104
btu/lbm, respe:tively, calorimeter catalytic activity
becomes an important parameter, particularly if effec-
tive heats of ablation or total enthalpies are subse-
quently to be determined from heat-transfer data obtained
at thermally significant dissoclation levels. In this
note, a direct procedure for estimating catalytic activi-
ties from such calorimeter heat-transfer data is {llus-
trated, and a prediction is made of the stagnation pres-
sure levels at which gas-phase atom rscombination
should magk the observed effscts of calorimeter surface
specificity under arc-tunnel conditions. Implications

of this result for materials testing, and factors govern-
ing the probability of atom rezcombination on metal and
metal oxide surfaces, are briefly ¢'scussed in the light
of recent kinetic observations,

AeroChem Research Labs., Inc., Princeton, N. J.

KINETIC AND AERODYNAMIC ASPECTS OF THE
OXIDATION OF METALS BY PARTIALLY DISSOCIA-
TED OXYGEN, by D. E. Rosner and H. D. Allendorf.
Semiannual progress rept. Nov. 15, 1963-May 15, 1964,
24p. (Rept. no. TN-61) (AF 49(632)1195) AD 438927
Unclassified

Using a resistance monitoring techniqus, the oxidation
rate of electrically heated molybdenum and tungsten
fllaments has been studisd over a wide range of axygen
atom concentrations and surface temperatures at flow
rates such that the observed oxidetion kinetics are not
falsified L, diffusional limitations. Partlally dissocl-
ated streams are produced in ths pressure range 0, 7-
10 Torr using a microwave discharge and O-atom con-
centrations are determined using the NOg light titration
technique. Under the conditions investigated the oxides
of molybdenum and tungsten latilize as rapidly as they
are formed and the unprotected metal is subjected to
direct attack by oxygen atoms. On molybdenum and
tungsten surfaces oxidation probabilities for atomic
oxygen are found to be higher than corresponding values
far molecular (diatomic) axygen by up to one to two
orders of magnitude, whereas the corresponding activa-
tion energies are considerably lower. Moreover, while
present studles of the pressurs dependence of the rates
reveal complex departures from simple ‘power-law
kinetics' for Ohattnck, the O-atom data reported
follow simple-first order kinetics.

Aerojet-General Corp., Azusa, Calif.

REACTION OF PENTABORANE AND HYDRAZINE AND
THE STRUCTURE OF THE ADDUCT, by H. V.
Ssklemian, R. W, Lawrence, and G. A. Guter, [1964]
11]p. incl. dlagrs. tables. (AFOSR-65-0895)

AF 49(638)1122) AD 615133 Unclassified

>3 <

Also published in Prog. in Astronaut. and Aeromaut.,
v. 15: 3b1-401, 1964,

Pentaborane and hydrazine react ina 1 to 2 molar

ratio in dilute cyclohexane solution at a measurable rate
by a first order process. The products formed are a
white insoluble adduct and one half mol of hydrogen gas
per mol of pentaborane used. At low concsntrations of
reactants, ths reaction is first order and zero order
reactions, The initial rate s independent of penta-
borane concentration and first order with respect to
hydrazine, This evidence indicates that there is a solu-
ble intermediate which loses hydrogen by a first order
process. At higher concentrations it is believed that
the solubility of the intermediate is exceeded and the in-
soluble portion then decomposed by a firat order process.
In all the solvents tried which did not react the adduct
was found to be insoluble. Thermal decomposition of
the adduct did not evolve all of its hydrogen even when
heated to 960°C.

Aeronautical Research Assoclates of Princeton, Inc., N. JI.

THEORETICAL AND EXPERIMENTAL INVESTIGA TIONS
OF THREE- DIMENSIONAL VISCOUS VORTEX FLOWS,
by C. duP. Donaldson, R. D. Sulllvan, and R. 8.
Snedeker. Fimal rept. Feb, 1963, 4p. (AFOSR-4619)
(AF 49(638)255) AD 407985 Unclassified

The research efforts carried out at ARAP during the
past 5 yr in the field of viscous vortex motions are
summarized. The work cited constitutes a rather ex-
tensive program of theoretical and experimental studies
of vortex motions in general and of three-dimensional
laminar and turbulent incompressible driven vortices
in particular. The theoretical studies fall into 3 general
categories: the first and most {mportant comprising
velocity distributions for steady laminar motion, the
second dealing with unsteady velocity characteristics,
and the third treating temperature distributions for the
steady motions first considered. An evaluation and
discussion of the sffscts of turbulence in real flows of
the general typ : under constderation is Included.

Aeronautical Research Associates of Princeton, Inc., N. J.

AN EXPERIMENTAL STUDY OF TURBULENCE IN A
DRIVEN VORTEX, by C. duP. Donaldson, and G. G.
Willlamson. July 1964 [44]p. incl. {llus. diagrs. refs.
(ARAP technical memo, no, 64-2) (AFOSR-64-1924)
(AF 49(638)1187) AD 609460 Unclassifted

Measurements have been made at 2 rotational speeds

of ths mean motion and turbulence levels within a
shallow vortsx chambsr that has a rotating porous wall
as an outer boundary. Very nominal levels of turbulence
(2 to 3%) were cbserved on the central plane of these
vorticss whils a significant portion of the nuss flow
through the vartex was observed to pass through the end
wall boundary layers. A fairly high level of turbulence
was thsn introducsd into this vortex chamber by means
of a grid of axially aligned bars at the outer rim of the
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vortex. This high level of turbulence was obs srved to
decay rapidly to a relative level of intensity ¢ about
6%, lndluusg that for tangential Reynolds nuiabers up
toat least 109, the flow with a drizen vortex is stable
with respect to the {ntroduction of turbulence. The re-
sults cbtained corroborate Kendall's findings, nemely
that the primary cause of the degradation of the per-
formance of a confined vortex is the leakage o mass
flux through the boundary layers on the end walls of the
vortex chamber.

11
Aeronautical Research Assoclates of Princeton, Inc,, N. J.

ENERGY AND MOMENTUM EXCHANGE BETWEEN
NONEQUIPARTITION GASES, by T. F. Morse. [1963)
8]p. incl. diagr. table. (AFOSR-64-0119) (AF 49-
638)1224) AD 430661 Unclassified

Also published in Phys. Flulds, v. 6: 1420-1427, Oct.

The energy and momentum relaxation of a nonequi-
partition gas mixture is considered, It is assumed that
each component of the mixture has a Maxwelilan dis-
tribution at a temperature Ty, with the peculiar velocity
of the Maxwellian measured relative to the mean ve-
locity of the ith specles. Fa the case in which a "dif-
fusion” Mach number is not too large, the results have
a particularly simple form. The calculetions were
carried out for the hard spbere, Coulomb, and Maxwell
force laws of interaction. 1t is also noted how these
results may be used to construct kinetic model equa-
tions for the case of hard sphere and Coulomb interac-
tion, in 2 manner similar to that proposed by Sirovich.

12
Aeronautical Research Associates of Princeton, Inc., N. J.

KINETIC MODEL FOR GASES WITH INTERNAL

DEGREES OF FREEDOM, by T. F. Morse, [1964]

[11]p. (AFOSR-84-0915) (AF 49(638)1224) AD 439868
Unclassified

Also published in Phys. Fluids, v, 7: 158-169, Feb,

A new model equation has been cbtained which permits

a kinetic description of gases possessing internal de-
grees of freedom. The collision term of the model equa-
tion {s related to the Wang-Chang and Uhlenbeck results
for polyatomic gases much in the same manner as the
Bhatnagar, Gross, and Krook model is related to the
Boltzmann collision integral. A modified perturbation
technique uttlizing the various time scales of the flow
situation has been employed in closing the equations of
change. From the model equation and its moments,
depending upon the ratio of a flow through time to the
inelastic relzxation time, one directly cbtains elther

the bulk viscosity as a term modifying the pressure
tensor, or a relaxation equation for the internal tem-
perature. The model also accounts for the contribution
to the heat transfer vector due to the presence of inter-
nal degrees of freedom. (Contractor's abstract, {n part)
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13
Aeronautical Research Assoclates of Princeton, Inc., N. J.

ON THE KINETIC THEORY OF A WEAKLY COUPLED
GAS, by G. Sandri, [1964] [2]p. (AFOSR-64-1029)
(AF 49(638)1224) AD 440983 Unclassified

Also published in Nuovo Cimento, Series X, v. 31:
TISI-JE&_——, Mar. 10, 1964,

The purpose of this note is to cast Bogolubov's original
approach in a form that exhibits transparently the con-
vergence difficulties. Constder a spatially homogene-
ous weakly coupled (ctissical) gas. The two-particle
carrelation !uncuai g 1s iptroduced as usual through
the definition g = Fé - Fl The expansion parameter
for the hierarchy of reduced distribution fuactions is

€ = /KT « 1 with nrd =0 (1) where o, and r, are the
depth and range of the two-body (central) potential, U,
&nd n 18 the mean density of the gas.

14
Aeronautical Research Assoclates of Princeton, Inc., N. J.

GLOBAL MASTER EQUATION - I, by G. Sandri,
[1963] [6]p. (AFOSR-64-1943) (AF 49(638}1224)
AD 450325 Unclassified

Also &Ellahed in Nuovo Cimento, Series X, v. 32:
» y 16, 1964,

A new master equation 1s derived very directly from
the Liouville equation, The validity of the new equation
does not depend on the details of the two-body potentlal
and constitutes therefore a considerable generalization
of the known results,

15
Aeronmautical Research Assoclates of Princeton, Inc,, N, J.

COLLISIONS OF THREE HARD SPHERES, by G.
Sandri, R. D. Sulllvan, and P, Norem. [1964] [3]p.
tncl, diagrs. (AFOSR-65-0554) (AF 49(638)1224)
AD 614294 Unclassified

Also published in Phys. Rev. Lirs., v. 13: 743-745,
c. ;%, 1084,

The orbits of 3 identical, classical rigid, elastic
spheres in otherwise empty flat Euclidean 3-dimensional
space have been analyzed. The phase-space domalns,
T, that correspond to the occurrence of n successive
bifary collisions have been determined. The T’y form
is precisely stated and illustraled, and the pro& that
T'5 1s empty 18 rigorously described.

16
. sronautical Research Associates of Princeton, Inc., N. J.

ON THE MOTION WITHIN FLUID GYROSCOPES, by
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M. Fieblg. Aug. 1964 [85]p. (ARAP rept. no. 62)
(AFOSR-64-1457) (AF 49(638)1262) AD 608703
Unclassified

The flow fleld which results from the disturbance of an
initially laminar, viscous, incomprsssible sink flow
through a cylindrical chamber is investigated. The
disturbance considered may arise sither from an im-
pulsive motion or a harmonic osctllation of the devics
perpendicular to its axis of symmetry. The results of
this investigaticn indicate th2 general behavior of the
response of the flow field within such a device over a
wide rangs of the governing parametsrs. In particular,
it 18 shown that the mean time- or phase-lag of the
motion is nearly identical with the inviscid transport
time, while the mean amplitude of the responss is al-
most proportional to the inverse distance from the axis
when the visco-geometric parameter {8 smaller than
101, Hence, such devices may possibly be used to
detect extremely small rates of rotation and may act
in a certain sense as excellent gyroscopes. (Contrac-
tor's abstract)

17
Aeronutronic, Newport Beach, Calif,

RESEARCH ON NON-EQUILIBRIUM PLASMA
PHYSICS, by 8. R, Byronand W, W, Lawrence. Final
technical rept. Jan. 15, 1963, 14p. incl. table, refs.
(Rept. no. U-1985) (AFOSR-4644) (AF 49(638)670)
AD 406471 Unclassifisd

An experimsntal study of shock waves produced in a
T-tube and & thsoretical study of elsctron-ion reaction
rates are summarized. Precursor ionization in the
T-tube was observed, but no conclusive evidence con-
cerning the source of the lonization was obtained. The
study of electron-ion reaction rates resulted in a de-
talled theory for the rate of three body electron-ion
racombination and radiative dscay in monatomic gases.

Comparison of this theory with published measuremsnts

in hslium, argon, mercury, and cssium shows very
good agreement. (Contractor's abstract)

18
Aeronutrontc [Newport Beach, Calif.]

REFLECTION AND S8CATTERING OF SOUND BY
FLAMES, by H. M. Wight, Nov. 30, 1964, 103p. incl.
{llus. diagrs. tablss, refs. (Rept. no. U-2931)
(AFOBR-65-04332) (AF 49(638)1106)
AD 812057 Unclassifisd
This report describes acoustic measuremsnts taken
with various laboratory flams systsms. Thsss in-
volved (1) determination of the acoustic scatterings
and attenuating characteristics of an open pramixed
propane fiame, (2) determination of the attenuation of
open solid propellant flames containing varying alumi-
num concentrations, and (3) determination of the
acoustic combustion noise emission charactsristics of
various solid propellants. The acoustic attenuation,
measured with a collimated sound beam propagating
through various open gas and solid propellant flames,
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was extremsly high. The observed attenuation coeffi-
clent was at least two orders of magnitude in excsss

of that attributabls either to classical viscous and
thermal conductivs losses or to molscular rslzxation
losses. Acoustic scattering measursments {ndiceted
intense lateral scattering to be the probabls cause of
the high attenuation. An acoustic scattering theory was
developed in conjunction with a postulated model for a
turbulent flame which pradicted attenuation coefficisnts
reasonably consonant with the experimental data. Tus
acoustic combustion noiss gsnerated by burning small
slabs of solid propellant possessed a continuous broad-
band spectrum of high amplitude. The spectra from a
variety of propellants usually peaked at frequenciss
below 50 cps. Measurable notse was cbservsd abovs
10 kcps. The noise spectra did not appear to depend
on either ths ambient pressurs level nor on the aluminum '
content of the propellants.

Aerospacs Research Associates, Inc., West Covina, Calif.

RESEARCH ON ENERGY ABSORBING STRUCTURES,
by D. L. Platus, P. J. Cunningham and others. Final
rept. Feb, 1963, 100p. incl. 1llus. diagrs. (AFOSR-
5071) (AF 49(638)1144) AD 402854; AD 415248
Unclassified

Thsorstical and experimsntal studies of convoluted

type structurss ars described. An incrsmsntal msthod
for pradicting the nonlinear large-deformation behavior
of two-dimensional convoluted strips is shown. Ths
method i8 applicable for slastic as well as plastic
stress-strain behavior of ths material. Ths rasults of
the two- dimensional amlysis are extended to an analysis
of 2 clrcumfersntially-convoluted cylinder which deforms )
into a conical shape. Tests on typical two- and three-
dimensional convoluted metal specimsns ars deascribed
and corrslations of thsoretical predictions with experi-~
mental results are shown, (Contractor's abstract)

Aerospace Regearch Assoclates, Inc., Wsst Covima, Calif,

RESEARCH ON ENERGY ABSORBING STRUCTURES,
PART I, by D. L. Platus, 8. Uchiyama and others,
Final rept. Feb. 1964, 63p. incl. {llus diagrs. rsfs,
(AFOSR-64-0154) (AF 49(638)1144) AD 432958
Unclassified

Amlytical methods for predicting the large deformation
behavicr of corrugated cylindrical and conical shell
structures ars prsssnted, and tests with simpls cor-
rugated specimens for svaluating ths thsorstical predic-
tions are described. Tssts on corrugated strips loaded
into the plastic range for svaluating previously developed
amlyses are described, and correlations with theoreti-
cal pradictions ars shown, A novsl bimstallic flexural
spring damper is described. Momsnt-curvaturs tssts
to dsmonstrate the behavior ars discussed and correla~
tions with thsorstical pradictions ars shown. (Con-
tractor's abstract)
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Agricultural Research Council. Inst. of Animal
Physiology, London (Gt. Brit.).

THE EFFECTS OF GUANETHIDINE AND MILD EMO-

TIONAL STRESS ON THE NORADRENALINE CONTENT

OF THE HYPOTHALAMUS IN THE CAT AND RAT, by

R. Dagirmanfian and M. Vogt. Apr. 1, 1863 [8]p. incl.

tables, refs. (AFOSR-4850) (AF EGAR-62-19)
AD 413766 Unclassified

Single injections of guanethidine 15 mg/kg 1. p. did not
lower the hypothalamic uoradrenaline in cats. In con-
trast, datly injections of 15 mg/kg s.c. over a 7 day
period consistently produced a decrease in the hypo~
thalamic noradremaline, Attempts to lower the hypo-
thalamic noradrenaline in rats after single injections
or datly injections of guanethidine were unsuccessful.
The hypothalamic noradrenaline content of the rat and
cat was not changed by mild emotional stress, such as
barking dogs on cats and immontility ar crowding on
rats.

22
Agricultural U,, Wageningen (Netherlands) .

PHYSICAL AND CHEMICAL STUDIES OF CHLORO-
PHYLL SYSTEMS, by E. C. Wassinkand G. H. M.
Kronenberg., July 1, 1863, 1v, incl. diagrs. refs.
(AFOSR-64-0105) (AF EOAR-62-30) AD 429765
Unclassified

This study 18 a continuation of work on properties of
pigment-protein complexes in purple bacteria. The
organism under investigation is Chromatium, strain D.

which recommendations have been made are: identifica-
tion techniques, data processing arrays, deep-hole and
ocean-bottom detection, magnitude/energy scale, noise
studies, seismicity, source mechanisms - explosions
and earthquakes, crugtal studies, thearetical studles,
hypo-center location and level of trained personnel,

Alr Force Office of Scientific Research, Arlington, Va.

CHEMISTRY PROGRAM REVIEW, FISCAL YEAR 19863,
ed. by A. Weissler, M. D. Sprinkel, and O. Rollins.
Dec. 30, 1863, 207p. incl. illus, diagrs. tables, refs.
(AFOSR-64-1003) AD 600623 Unclassified

Contents: Aerospace chemistry, by A. Weissler, New
methods and techniques, by W. L. Ruigh, Inorganic
chemistry, by D. W. Elliott, Chemical reactivity and
mechanisms, by A. J. Matuszko, Symposia, by M. D.
Sprinkel, Chemistry program statistics, by O. W.
Rollins, Reparts received in FY 63, by O. W. Rollins,
Current chemistry program, Projects completed in

Fy 1963, Summaries of completed projects, and Chem-
istry as a profession.

Alr Force Office of Scientific Research, Arlington, Va.

CHEMISTRY PROGRAM REVIEW, FISCAL YEAR 1964,
nd. by A. Weissler, M. D. Sprinkel, and 0. W,
Rollins. Nov. 1964, 180p. incl. dlagrs. tables, refs.
(AFOSR-64-1872) AD 609875 Unclassified

This report reviews basically the same topics covered
in item no. 24.

Owing to the fact that the culture obviously contained an
admixture, methods have been investigated for reisolat-

ing Chromatium from the culture. Isolation was 26
successful by applying high concentrations of diphenyla-

mine (DPA) in the culture medium, in which Chromati- Air Force Office of Scientific Research, Arlirgton, Va.
um appeared to develop much better than the admix-
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ture. Experiments perfarmed with the reisolated
Chromatium were compared with those cbtained with
other cultures. All listed Chromatium, strain D,

INFORMATION TECHNOLOGY AND THE INFORMA-
TION SCIENCES "WITH FORKS AND HOPE", by
H. Wooster. [1964] [16]p. (AFOSR-64-1897)

AD 608774 Unclassified

23 Presented at Conf. on Electronic Information Handling,
Pittsburgh, Pa., Oct. 8, 19864,
Air Farce Office of Scientific Research, Arlington, Va.
Electronic information handling 1s a rapidly developing
technology. It is parasitic upon, host to, and symbiotic
with many other technologies. Like all other technol-
ogles, it {8 presumably dependent upon a body of funda-
mental scientific disciplines and knowledge. Advances
in information technology can only come in three ways:
by specific R&D efforts in information handling per se;
by exploiting fortu'tous advances in ancillary tech-
nologies; and, by .mprovements in fundamental under-
standing. The emphasis of the paper is on the last of
these, with emphasis on epistemology, intelligent
automata, pattern recognition from visual to semantic,
self-organiration, and computer organization and
Programming,

RECOMMENDA TIONS ON RESEARCH IN SEISMOLOGY
FOR THE VELA-UNIFORM PROGRAM OF THE AD-
VANCED RESEARCH PROJECTS AGENCY. Apr. 22,
1963, 24p. (AFOSR-5290) AD 418036 Unclassified

P tsnr sy ot T

The Advisory Committee for Geophysics of the Alr
Force Office of Scientific Research has undertaken to
review the present state of research in support of the
Vela-Uniform program and to make recommendations
on future research. The present programs have been
guided by the 1858 recommendations of the Berkner
panel. This repurt summarizes the committee's
opinion on progress since 1959 and its recommenda-
tions for research, both basic and applied, needed to
further the objectives of Vela-Uniform, Areas on
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Afr Forr.e Office of Scientific Research, Arlingtca, Va.

SYIMBOLIZATION, TRANSFORMATION AND TRANS-

LA TION OF SCIENTIFIC INFORMATION, by H.

Wooster. [1863] [2]p. (AFOSR-64-2003) AD 451189
Unclassified

Also ished in Proc. Twenty-sixth annual meeting
e can umentation Institute, Chicago, Tl.
(Oct. 6-11, 1963), v. 3: 405-407, Oct. 1963,

In the course of reviewing 23 papers, the author dis-
courses on the personal mture of classification systems,
on thesauruses in general and particular, on ckolce of
index terms, on documentation centers, on languages
and grammars, and on ihe use of symbolic logic in
information retrieval,

28
Afr Force Office of Scientific Regearch, Arlington, Va.

THE INFLUENCE OF INERT AND CHEMICALLY
REACTIVE ADDITIVES ON THE MECHANISM OF
DETONATION IN GASEOUS MIXTURES OVER WIDE
RANGES OF INITIAL PRESSURE AND ADDITIVE CON-
CENTRATION, by B. T. Wolfson. 1964, 69p.
(AFOSR-64-2021) AD 450801 Unclassified

Presented at Spring meeting of the Western States
section of the Combustion Institute, Menlo Park, Calif.,
Apr, 27-28, 1964,

This study 1avestigates the effect of He, Ar and COy
addiitves on the mechanism of detonation in stoichio-
metric H-O mixtures over wide ranges of initial pres-
sures and additive concintrations, and attempts to de-
tarmine the validity of .he Chapman-Jouguet thermo-
hydrodynamic theory under these conditions. No
quantitiative conclusions can be made about whether
complete chemical and/or thermal equilibrium in the
Chapman-Jouguet plane was established, or to whether
the "frosen' or "equilibrium" product gas sound speed
is most correct in the real gas situation. Additives
retarded the ratv of attainment of stable detonation in
stolchiometric H- O mixtures. The stabilization rate
increased with increase in initial pressure and with
decrease in additive concentration, The rates appeared
to be closely assoclaed with the predetonntion lengths,
and the deviations between theoretical and experimental
values of detonation parameters.

29
Alr Force Office of Scientific Research, Arlington, Va.
CONVERSATION ON INDIAN LIBRARIES, by H.
Wooster. [1964) [i,. (AFOSR-65-0490) AD 614190
Unclassified

Also published in IASLIC Bull., v. 9: 122-126, Sept.

This article comments on a number of surface differ-
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ences between U. 8. and Indian library practices as
noted on a short trip to India. Topics covered include
social status of librarians, use of typewriters, humidity
control, leather bindings, U.8. use of Library of Con-
gress and Dewey Decimal Classification and cards as
contrasted with Indian use of Universal Decimal Classi-
fication, and the cataloging problems thereby created,
and dictionary vs classified catalogs.

Alr Force Office of Scientific Research, Arlington, Va.

THE R AND D ORGANIZATION'S FUNDAMENTAL
RESEARCH ACTIVITY AS A WINDOW BETWEEN
SCIENCE AND TECHNOLOGY, by W. J. Price.

Apr. 21, 1964, 14p, incl. diagr. (AFOSR-65-0864)
AD 616834 Unclassified

Presented at meeting of the Ninth Inst. on Research
Administration, Washington, D. C., Apr. 20-24, 1964.

The fundamental research activities of an R & D organ-
ization are presented as important both for providing
specific research results in areas of potential pay- off
for the organization and in providing a window between
science and technology. The need and potential for the
latter activity are inherent in the recognition that a
very large portion of the sclentific research on which a
given technology depeunds is always done by other organ-
izations. The discussion deals primarily with the
oppaortunities and techniques for providing this window.

Aflr Force Office of Scientific Research, Arlington, Va.

A WEB OF WORDS, by H. Wooster. (1963] [43]p.
incl. refs. (AFO&R-87-2809) Unclassified

Presented at Sixth Annual Institute in Technical and
Industrial Communications, Ft. Collins, Colo.,
July 8-12, 1963,

The author attempts to apply current notions in
linguistics and philosophy to the problems of technical
writing. Major sections are: the frame of reference;
words and word-books; words pius words make sen-
tences; sentences plus sentences make prose, Typlical
headings include: Gulliver the guilible, or linguistics
in Lagado; the definer defined; Aristotle was class
conscious; what your dictionary won't tell you; must we
write pidgin?; the mystique of sentencehood; it's art,
but 18 it pretty?; a sentence is & discrete fragment of a
correlation network of "thoughta" expressedas a
sequential linear array of symbols. The authar con-
cludes: 'T have found the concepts outlined in this paper
useful in understanding what I, as a consclous entity,
am trylng to do when I think and try to express my
thoughts in words. I claim no eternal verities. I make
only the claim of the pragmatist: 'At least for me, some-
times, it works'."

i




L

AIR FORCE SCIENTIFIC RESEARCH

32
Alabama U., University.

SUBMILLIMETER RADIATION FROM RELATIVISTIC

ELECTRONS. Final technical rept. May 3, 1963, 6p.

(AFOSR-4670) (AF AFOSR-61-68) AD 407120
Unclassified

A method for utilization of a bunched relativistic elec-
tron beam for production of such radiation at submilli-
meter wavelengths {5 reported. Inparticulir, the inter-
action of a bunched beam with the flelds propagated by
a corrugated cylindrical waveguide structure is being
investigated. Design criteria for the waveguide struc-
ture have been devised. ‘Cold radio-frequency tests
have been made on structures scaled to C-band, and
the results have been compared with theory. A struc-
ture scaled to 7.5 mm wavelength has been designed
and is being 2lectroformed.

33
Alabama U. [Dept. of Physics] University.

STUDIES OF SOLIDS AT LOW TEMPERATURES.

Final technical rept. Apr, 8, 1963, 23p. incl., dlagrs.

(AFOSR-4710) (AF AFOSR-61-43) AD 407671
Unclassified

Radical species which are stable only at low tempera-
tures are investigated by electron spin resonance and
optical methods. The initial compound chosen for study
was KHyPQy, the deuterated compound also being in-
cluded in this investigation. 50-kv x-rays produce
free radicals in this compound which appear to be com-
pletely stable at liguid air temperatures, but decay
rapidly above about 140°K. Complete orientation data
were taken on this compound about all three crystal-
lographic axes for both undeuterated and denterated
crystals.

34
Alabama U. Dept. of Physics, University,

TEMPERATURE DEPENDENCE OF THE PURE
QUADRUPOLE FREQUENCY AND SPIN-LATTICE RE-
LAXATION TIME OF p-DIBROMOBENZENE, by R. F.
Tipsword, E. L. Wilkinson, and W. G. Moulton.
[1964] [3]p. incl. dlagrs. table, (AFOSR-65-0180)
(AF AFOSR-63-288) AD 456566 Unclagsified

also published in Jour. Chem. Phys,, v. 41: 2854-
4058, Nov. 1, 1964.

The dependence of the Bx-"9 and Bx-81 pur e quadrupole
resonance frequencies on temperature in p-dibromo-
benzene were measured over the temperature range
4.2° to 77°K. The results are compared with the
Bayer theory, using values for the torsicnal fre-
quencies obtained from the Raman data for p-dibromo-
benzene. Good agreement with the theory is obtained
if both the low-frequency and high-frequency modes

are included in the calculation. The spin-lattice relax-
ation time of the resonance were measured in the range
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4,2° to 7.5°K ang the relaxation time was found to be
proportional to T¥ in this limited temperature region.
The experimental results are compared with the Bayer
theory.

Alpha Research Inc., Santa Barbara, Calif.

THE DYNAMICS AND AERODYNAMICS OF SELF-
SUSTAINED LARGE ANGLE OF ATTACK BODY
SPINNING MOTIONS, by J. E. Brunk. Final rept.
Feb. 1963, 1v. incl. dlagrs. tables, refs. (Rept. no.
63-1158-1) (AF 49(638)1158) AD 407183
Unclassified

Several aerodynamic mechanisms, which will sustain
large angle of attack body autorotative motions, are
examined. It is shown that autorotative motion can
result in a very large drag force, which may signifi-
cantly aid missile and booster recovery. A linear
theory, which satisfactorily predicts the near-steady-
state autorotative spin characteristics of quasi-axi-
symmetric bodies, is presented. The initiation of body
autorotative motions under both low altitude and re-
entry environments is investigated by a special six-
degrees- of-freedom trajectory program. The aero-
dynamic characteristics of cylinder-shaped bodies at
angles of attack near 90 degrees are discussed.

American Mathematical Soc., Providence, R. I.

SUMMER SEMINAR IN SPACE MATHEMATICS, by J.

B. Rosser. Final rept. July 1-Aug. 9, 1963, 33p.

(AFOSR-64-0723) (AF AFOSR-63-258) AD 612385
Unclassified

The Summer Seminar {n Space Mathematics was a joint
undertaking of the American Mathematical Society and
the Yale Dynamical Astronomy Institute, Thus, it
combined the third Summer Seminar in applied mathe-
matics with the fifth consecutive Dynamical Astronomy
Institute. The purpose of the Seminar was to provide
instruction, stimulation and cross-fertilization in the
subjects of dynamical astronomy, mathematics and the
physics of high speed flight. Mathematicians and
astronomers heard from leading advanced mathemati-
cians, astronomers and applied physicists on topics
which ut across the disciplines contributing to space
sclence. The first two weeks were mainly devoted to
basic courses which provided background material in
practical astronomy, elliptic orbits, basic fluid dy-
namics, variational calculus and the method of steepest
descent, dynamic programming, and the computer work-
shop 1In the second two weeks, in addition to basic
courses in Lagrange- Hamiltonian-Jacobi mechanics
and computation procedures for differential equations,
special topics of interest in space activity were
stressed; included were artificial satellite theory,
orbit decay, the Earth-Moon system, gas flow models,
shock waves in very rare gases, and heat flow with
receding boundaries. The final two weeks included a2
great variety of advanced and specialized topics of
current interest in the space sciences.
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American Soc. of Mechanical Engineers, New York.

38

APPLIED MECHANICS REVIEWS; WADEX WORD
AND AUTHOR INDEX, VOLUME 18, 1863, by E. A.
Kipperger, H. Wooster and others. 1963, 627p.
(AFOBR-65-0728) (AF AFOSp-64-33) AD 621209
Unclassified

This second WADEX 1s based on 8,000 titles of
Applied Mechanics Reviews (AMR), Vol. 16, 1963, an
international critical review magazine, In WADEX,
titles are printed fully with author names, and as many
lines used as necessary (60 characters per line).
WADEX entry: word in title (except forbidden word) or
author's name. Alphabetically sequenced entries are
printed out of context. Werds are single words or
hyphenated word pairs or "Tagged Words" (TW). The
latter consist of significant "word compounds” {n which
one or more words are forbidden words. TW are
selected from the subject tndex authority llst of AMK
and hyphenmated words, from frequency list of wards of
previous WADEX. For more than one identical word
entries, titles are alphabetized according to first
author and for more than one 1dentical author euiries
are by reference number, which is printed in lNne with
the entry. Each entry is followed by block containing
year/month/AMR review number. Multiple entries
are listed only once per column. WADEX {s arranged
in 2 columns, both columns printed simultaneously
with dicticrary entries at top and pagination at bottom
by computer. After addition of 26 alphabetics,
"Compuscript” is the photo-ready copy with 6.5 aver-
age entry per paper including 1.5 for authors.

Amertean 8oc. of Zoologlsts, Chicago, Til.

LEARNING AND ASSOCIATED PHENOMENA IN
INVERTEBRATES: PROCEEDINGS OF A CONFERENCE,
Cambridge (Gt. Brit.) (July 7-9, 1964), ed. by W. H.
Thorpe and D. Davenport. London, Ballliere, Tindall
& Cassell, Ltd, [1964] 190p. incl, illus. diagrs.
tables, refs. (Animal Behaviour Suppl. no. 1)
(AFOSR-65-1685) (MIPR-84-3) Unclassified

Twenty papers on learning and ass oclated phenomena
in invertebrates are contained in this work. These
papers are (1) Learning, World Models and Preadapta-
tlon; {2) Paramecia, Plamaria and Pseudo-learning;

(3) Studies of the Behaviour of Paramecium aurelia;

(4) Behavioural Studies of the Coelenterate Hydrapiradi;
{5) The Behzviour of Sessile Coelenterates In R?lgﬁon
to S8ome Conditioning Experiments; (6) Adaptive Changes
in Cniderians; (7) Cannibals, Chemicals and Contiguity;
(R) Beraviour of Planaria in Instrumental Learning
Paradigms; (9) Learning in Planarians: Current
Status; (10) Learning in Annelids and Attempts at the
Chemical Modification of this Behaviour; (11) The
Learning Abilities of Nereid Polychaetes and the

Role of the Supra-oesophageal Gangiion; (12) Research
and Theory on Conditioning of Annelids; (13) Descartes,
Mechanistic Blology and Animal Behaviour; (i4) Re-
port of a Special Discussion on Planarian Learning;

(15) Learning and Movement 1n Octopuses; (i6; Dis-
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crimination Learning in the Octopus; (17) Release and
Orientation of Behaviour and the Role of Learning as
Demonstrated {n Crustacea; (18) Aspects of Orlentation
in the Diggerwasp Bembix Rostrata; (19) The Electro-
physiological Approach to Learning in Isolatable
Ganglia; and (2) Macromolecular Coding in Nerve Cell
and Embryo.

Amoco Chemlicals Corp., Seymour, Ind.

THE 8TUDY OF BUJRON PERCHLORATE AND RE-
LATED SYSTEMS, by R. A. Mosher, E. K. Ives, and
E. F. Morello. Final rept. Oct. 1, 1961-5Sept. 30,
1964, 23p. incl. tables, refs. (AFOSR-65-1055)

(AF 49(638)1105) AD 617941 Unclassified

The compounds BlelO P BCY(C104) g and B(C104)3
have been prepared by the reactions between BCla and
anhydrous HC104. They are extremely sensitive to
molsture undergolng rapid hydrolysis even at -78°C.
The compounds are also thermally unstable, where
BC1,C104 decompeses with evolution of chlorine,
801?0104)3 with evolution of chlorine and chlorine
heptoxide and B(C104)g with evolution of chlorine heptox-
ide. All 3 comp: s on decomposition give a residue
which contains B, O, and C104. The chloroperchlorates
also undergo disproportionatior ‘eactions by loss of
BCla, egpecially under vacuum aeatment. Density,
refractive index, molecular welght and surface tension
huve been determined for the boron chloroperchlorates,
Molar refractivity and the parachor were calculal J for
the chloroperchlorates and both give values which agree
cloaely with values for the postulated compounds. Heat
of hydrolysis was determined calorimetrically for
BCl,Cl04 and from this, a value for the heat of forma-
tion"was derived which agrees closely with a calculated
value. The chloroperchlorates give solld adducts with
(CH3)3N, the stability decreasing from BC120104 to
BC)(C104)p. The triperchlorate did not form an adduct
with trimethylamine but did form a somewhat stable
2dduct with nitronium perchlorate. The reaction of
some non-metal halides and anhydrous HC10 were
investigated briefly. The results are presented.

Antioch Coll. Behavior Research Lab., Yellow Sp-ings,

Ohlo.

VIGILANCE: A REVIEW AND RE-EVALUATION, by
H. J. Jer'son and R. M. Pickett. [1963] [28]p. incL
diagrs. table, refs. (AFOSR-64-0840) (AF AFOSR-
63-150) AD 438394 Unclassifled

Also published in Human Factors, v. 5: 211-238, June

Vigllance as 2 human factors area 1s concerned with

the fact that man {s much less capable as a detector of
signals under operational conditions than would be indl~
cated by laboratory measures of his sensory thresholds.
The area, which is obviously important for the analysis
of man's visurl capabilities in the operation of manned
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space systems, is re-examined wi‘“ the help of a theo-
retical model that introduces 2 de. ...n-theory approach
to the observing response phas he vigilance tasx.
After a critical review of th: _..ance literature, ex-
amples are presented of **: application of this approach
to the soiution of human factors problems of the sort
that might arise in manned space missions. The model
is also used to suggest the kind of research that would
make {t easier to predict field monitoring performance
from laboratory experiments. (Contractor's abstract)

41
Arizona State U. [Dept. of Physics] Tempe.

OXYGEN VACANCIES AND ELECTRICAL CONDUCTION
IN METAL OXIDES, by C. J. Kevane. [1964] [6]p.
(AFOSR-64-1230) (AF AFOSR-62-130)

AD 442809 Ynclassified

Also published in Fhys. Rev., v. 133: A1431-A1436,
Mar".pz, 1062,

Oxygen vacancies and their effects on electrical con-
duction in some metal oxides were considered through
an exact solution of the equilibrium relations between
oxygen partial pressure in the ambient gas and coacen-
trations of oxygen vacancies and conduction electrons
in the oxide, The mass-action law was assumed but no
state of ionization of oxygen vacancles was neglected,
Concentrations of electrons in conduction states and
total oxygen vacancies were considered. The results,
which possess considerable complexity not contained
in the nsual limiting-case solutions, were compared
with pertinent experiments.

42
Arizoma U., Tucson.

DOCUMENT SELECTION METHODS — A GENERAL

ANALYSIS, by J. W. Perry. [1063] [64]p. incl.
diagr. refs. (AFOSR-64-0562) (AF AFCSR-62-289)
AD 434403 Unclassifled

Also published in Readings in Speclal Librarianship,
e y H. S. Sharp. New York, Scarecrow Press,
1963, p. 507-573.

This paper shows how traditional indexing and
classifying methods relate to such recently developed
techniques as uniterm, computer searching, and the
1tke. First discussing the 'information explosion’ as
the natural consequence of increased emphasis on re-
search and development during the past few decades,
it then amalyzes the performance and requirements of
workable deep-indexing information retrieval systems,
Emphasis is on the application of logic to specify the
selection of pertinent documents from a universe of
pertinent and nunpertinent documeats rather than on
the hardware which is employed in such selection.
{Contractor's abstract)
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Arizoma U., Tucson.

PROBLEMS OF TRANSFERENCE OF MEANING IN
AUTOMATED TECHNIQUES, by J. W. Perry. [1964]
[18]p. incl. diagr. table, refs. (AFOSR-65-1169)
(AF AFOSR-62-289) AD 621354 Unclassified

Also published in Proc. Inst. Tech, and Indus.
Commun., Colorado State U., Fort Coilins, Colo.,
July 6-10, 1964, p. 96-114.

Applications of automated techniques to facilitate
transference of meaning present widely different prob-
lems which can be characterized in terms of various
barriers to communication, i.e., culture, symbols,
space, and time. Two questions are presented: (1) How
can logically defined automation techniques be applied
to advantage in dealing with communication problems
whose logical analysis remains only partial?; and

(2) How shall we conduct the analysis of communication
problems so that the results may provide the most
effective possible guldance in planning and applying
automation technique? Pragmatic answers to these
questions are sought through discussion of the four
communication barriers.

Arizoma U., Tucson.

ANALOG/HYBRID STORAGE AND PULSE MODULA-

TION, by G. A. Korn. [1963] [2]p. incl. refs.

(AFOSR-5178) (AF AFOSR-63-89) AD 416389
Unclassified

Alsgo published in [EEE Trans. Electron. Comput.,
EC-12: 411-412, Aug. 1963,

The advent of new very fast, digitally controlled

anmalog computers poses the requirement of storing and
reproducing samples of analog functions f(t) of length
TR, where TR is the duration of one iterat ve-computer
run (T =1 msec to 100 msec). While function storage
for the duration of a single computer run is already use-
ful for many iterative computation schemes, such as
the solution of integral equations, function storage for
an indefinite time period would be substantially more
desirable and would, for instance, permit table lookup
and storage of functions for use in later computation
cycles.

45

Arizona U., Tucson.

HYBRID ANALOG- DIGITAL RANDOM-NOISE
GENERATION, by R. Hampton, G. A. Korn, and B.
Mitchell. [1963] [3]p. (ACL memo. ne. 71) (AFOSR-
5179) (AF AFOSR-63-89) AD 416387  Unclassified

Alsgo published in IEEE Trans. Electron. Comput.,
Aug. %553.
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Random nolse generators for random-process and
statistical studies with analog and hybrid analog- digital
computers should produce noise signals whose ampli-
tude distribution, d-c unbalance, spectrum, and RMS
level is specifted within the computer-accuracy limits
0.1 to 6.5%). Inaddition, the notse must be free from
periodic components; noise samples must be uncorre-
lated for delays exceeding, say, one-thousandth to
one- ten- thousandth of a typical computer run,

46
Arizona U., Tucson.

A MASTER CONTROL CLOCK SYSTEM FOR A HYBRID
DIFFERENTIAL ANALYZER, by R. L. Maybach, E,
P. O'Grady, andJ. V., Wait. May 1963, 13p. (ACL
memo. no. 81) (AFOSR-5181) (AF AFOSR-63-89)

AD 414456 Unclassified

The control clock system which was developed as part

of the hybrid differential analyzer project is discussed.
In this system, machine computation proceeds in alter-
nate analog and digital computing intervals, The pre-
cise generation of these time intervals, and the command
of the solution read-out time are the principal functions
of the clock gystem.

47
Arizoma U., Tucson.

HYBRID COMPUTING SYSTEMS AND COMPONENTS,

by G. A. Korn, J. V. Wait and others. Aug. 1963,

124p. (AFOSR-5235) (AF AFOSR-63-89) AD 630198
Unclassified

This report contains 1962 Progress and ASTRAC IT
project, by G. A, Korn. A solid-state analog compara-
tor for hybrid analog-digital comparatars, by J. V.
Wait and R. L. T. Hampton. A simple solid-state
digital- to-analog converter for hybrid computing sys-
tems, by J. V. Walt and B. A, Mitchell. An interpola-
tion waveform generator for use in hybrid computing
systems, by J. V. Wait. Analog-hybrid storage and
pulse modulation. A hybrid/analog-digital one-parame-
ter optimizer, by B. A, Mitchell. Hybrid analog-
digital random- noise generation, by .. Hampton, G. A.
Korn, and B. Mitchell. A nonsaturating transistor
switch for analog/hybrid instrumentation and computers,
by T. A. Brubaker., Simple integrator-input addition
of hybrid variables, by E. P. O'Grady andJ. V. Weit.

48
Arizona U., Tucson.

A HYBRID ANALOG- DIGITAL DIFFERENTIAL
ANALYZER SYSTEM, byJ. V. Wait, June 1963, 141p.
(ACL memo no, 76) (AFOSR-5236) (AF AFOSR-63-89)
AD 479647 Unclassified

A true hybrid (parallel analog-digital) differential
analyzer, Ly combining many of the advantages of both
anzlog and digital systems, may be useful in applications
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where moderately high-accuracy real-time and faster-
thao-real-time computing 1s required, This thesis
covers the results of theoretical and experimental
studies of a hybrid computing system. A hybrid system
gains accuracy through the use of digital techniques;
analog (continuous) interpolation frees the hybrid system
of truncation and round-off errors. The system also
preserves most of the ease-of-programming features
assoclated with analog computers. These features
permit a hybrid differential anilyzer using only a few
digital bits and a moderate digital clock rate, to
achieve both an accuracy and a bandwidth or speed-of-
operation comparable to modern high-speed digital dif-
ferential analyzers.

49
Arizona U., Tucson.

A DELTA-SIGMA MODULATION SYSTEM FOR TIME
DELAY AND ANALOG FUNCTION STORAGE, by H.
Handler and R. H. Mangels. Jan. 1964, 41p, (AFOSR-
64-0392) (AF AFOSR-64-89) AD 434539

Unclassified

Modified delta modulation (delta sigma modulation) per-
mits magnetostrictive delay line function storage of
analog data with the significant advantages of pulse
regeneration with clock gated logic and relatively in-
expensive .conversion equipment., Five to 10 msec delay
lines with a 2 mc bit-rate accommodate analog signals
of up to 8 kc with phase shift below 2 degrees; total dy-
namic error is within 0. 2% of half scale up to1 kc. An
adaptive filter permits a further trade off of accuracy
for bandwidth during computation. This paper describes
the design of the delta-sigma modulation systems and
presents test resuits.

50

Arizora U,, Tucson.

A HYBRID ANALOG- IGITAL PSEUDO-RANDOM
NOISE GENERATOR, by R. L. T. Hampton, Jan. 1964,
45p. (AFOSR-64-0393) (Ar AFOSR-64-89)

AD 434556 Unclassifted

The design of a hybrid analog-digital pseudo-random
noise generator intended to replace conventional
random-notse generators in analog and hybrid computer
simulating is described. It is capable of producing four
esgentlally uncorrelated binary outputs from a single
25-stage shiftregzister. The length of the pseudo-
random output sequence ig 33, 554, 431 bits which is
equivalent to several thousand computer runs.

51

Arizona U. Dept. of Physics, Tucson.

IMPERFECTIONS IN METALS, by C. T. Tomizuka.

Final rept. Jan. 1, 1960-Dec. 31, 1962. Jan, 1, 1963,

13p. (AFOSR-4642) (AF 49(638)790) AD 408483
Unclassified
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The progress of research conducted under this contract
{s summarigzed. This research is either under way or
{s now completed and {ncludes (1) diffusion experiments
in pure noble metals under hydrostatic pressure, (2)
diffusion experiments as a function of temperature to ob-
tain the activation energy, (3) internal friction measure-
ments in o-brass type alloys, (4) tracer diffusion ex-
periments in alloys, and (5) resistivity increase of
quenched-in wires of noble metals under hydrostatic
pressure to obtain the activation volume of a vacancy.

Arkansas U. Dept. of Chemistry, Fayetteville,

ELECTRODE POTENTIALS IN FUSED SYSTEMS,
VIII. OXIDATION KINETICS OF SILVER IN SODIUM
CHLORIDE, by K. H. Sternand W. E. Reid, Jr.
[1064] [8]p. incl. dlagrs. tables, refs. (AFOSR-65-
0369) (AF 49(638)653) AD 611823 Unclassified

Also publighed in Jour, Phys. Chem., v. 68: 3757-
, Dec. 3

The oxidation rate of metallic silver {n molten sodium
chioride has been atudied as a function of oxygen partial
pressure and temperature (800-900°). The rate of
appearance of silver ions was followed by an e.m. {.
method. These ions are formed by: (A) the reaction of
with silver and (B) the reaction Ag + Na* = Ag* + Na.
The rate of (A) is a linear function of p~ _in the range

0<pg, s1atm. Forpg =1 at870°, r, =11.9x
1015, rg = 0.35 x 1015 atoms cm™2 sec™!. With in-

creasing time d[Ag*]/dt decreases because of the re-
verse of reaction A—the formation of metaliic silver
from Ag* and O"2 {ons—for which r AT =(r At rp)/

K Apozl/ 2, ‘where KA’ the equilibrium constant for (A),

18 8.3 x10°7 on the mol fraction scale. The general
differential equation for this system is derived and
numerically integrated. It is concluded that the rate-
determining step for (A) is the chemisorption of Oy,
which 18 hindered by an adsorbed layer of chloride ions,
and that for (B) charge trapsfer is rate-determining.

Arkansas U. Dept. of Physics, Fayetteville,

EXCITATION OF THE 2p LEVEL IN LITHIUM BY
ELECTRON IMPACT, by R. H. Hughesand C. G.
Hendrickson. [1964] [1]p. incl. diagr. table. (AFOSR-
65-2880) (AF AFOSR-62-159) AD 628427

Unclassified

Algo published in Jour, Opt. Soc. Amer., v. 54: 1404,
Dec. 1964, :

The excitation function for the 2p to 2s (wavelength =
8708A) line in the first spectrum of lithium was ob-
tained by observing this radiation from the interaction
reglon formed by a lithium-atom beam and a crossed
electron beam.
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Atlantic Research Corp., Alexandria, Va.

RESEARCH ON HIGH PRESSURE PLASMA PRODUC-
TION TECHNIQUES, by R. Friedman, L. W. Fagg
and others. Final technical rept. Feb, 1964, 1v.
(AFOSR- 64-1201) (AF 49(638)651) AD 443153
Unclassified

The sections of this report are entitled: Historical
Summary; Basis of Thermodynamic Calculations Per-
formed; Solid propellant source of cesium plasma;
Study of electron generation by solid propellant tech-
niques; A novel chemical system for generation of
electron-rich gases; and Spectrographic study of
chemically generated cesium plasmas.

Atlantic Research Corp., Alexandria, Va.

THE KINETICS OF THE THERMAL, HYDROGEN-
FLUORINE REACTION. I. MAGNESIUM REACTOR,
by J. B. Levyand B, K. W. Copeland. [1963] [4]p.
(AFOSR-64-0124) (AF 490(638)1131) AD 430673
Unclassified

Also published in Jour. Phys. Chem., v, 67: 2156-
2159, 1963,

’

The kinetics of the reaction of hydrogen and fluorine
in gaseous mixtures diluted with nitrogen have been
studied in a flow system at 110 in magnesium reaction
vessels. The effects of reactant concentrations and
surface area-to-volume ratio have been examined.
Some possible reaction mechanisms are discussed.

Austrian Atomic Energy Study Group. Dept. of Physics,

Seibersdort.

[A ROTATING CRYSTAL SPECTROMETER WITH A
MECHANICAL PRESELECTOR OF NEUTRON ENER-
GIES) Ein rotierendes Kristallspektrometer mit
mechanischem Vorselektor der Neutronenenergie, by
G. Quittner and C. Schittenhelm, [1968] [5]p. incl.
diagrs. (AFOSR-J1100) (AF 61(052)638) AD 421750
Unclassified

Also published in Atompraxis . 9: 281-285, July 1963.

A rotating crystal spectrometer for inelastic scattering
of thermal neutrons is described. A low energy of in-
coming neutrons, which is advantageous from the point

of view of resolution, requires some means for removing
higher-order neutrons. This {8 achieved by a mechani-
cal rotor preselector; some data concerning it are given
in the second part of the paper.
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Austrian Atomic Energy Study Group. Dept. of Physics,

58

Seibersdorf.

INTENSITY, BACKGROUND AND RESOLUTION WIDTH
IN NUCLEAR COUNTING EXPERIMENTS, by G.
Quittner. [1964] [7]p. incl. diagrs. (AFOSR-65-1371)
(AF 61(052)638) AD 622670 aclassified

Also published in Nuclear Instr. and Methods, v. 31:

’

Some formulas ars ceveloped for the evaluation of
nuclear counting experimsnts with regard to their sta-
tistical accuracy., Three tynes of measurements are
considered: (1) simple counting, (2) locatior measure-
ments, and (3) intensity distribution measurements.
Finally, the relation of the statistical uncertainty to
other sources of error is discussed briefly, leading to
the matching principle. Examples are drawn mainly
from the field of inelastic scattering of thermal
neutrons.

Avce Corp. Avco-Everett Research Lab., Everett, Mass,

59

CURRENT SPEED IN A MAGNETIC ANNULAR SHOCK
TUBE, by J. Keck, May 1963, 32p. incl. illus. diagrs.
refs. (Research rept. no. 152) (AFOSR-4910)

(AF 49(638)659) AD 407294 Unclassified

Also publisned in Jour. Quant. Spectros, and Radiative
Transfer, v. 3, Oct./Dec. 1963,

A paramstric study of the speeds of the current sheet
and center-of-gravity of current ina magnetic annular
shock tube has been completed. The parameters varied
include: (1) the drive current, (2) the polarity of the
inner electrodes, (3) the gas pressure, (4) the nature
of the gas, (5) the radius of the inner electrode, and

(6) the material of the inner electrode. The most
interesting result of the investigation was the observa-
tion of limiting speeds for the current sheet and center-
of-gravity of current of approximately 8 cm/mus and

3 cm/mus, respsctively. These spesds were not ex-
ceeded even under conditions where the magnetic prss-
sure exceeded the dyna.nic pressure by a factor of 10.
The most probable explanation of the limiting speed is

that it is due to the inertial drag of material ablated
from the insulator at the driver end of the shock tube.

Avco Corp, Avco-Everett Research Lab., Everett, Mass.

MHD CHARACTERISTICS AND SHOCK WAVES, by A.
R. Kantrowitz and H. E, Petschek, July 1964, 58p.
incl. dlagrs. refs. (Research rept. no. 185) (AF 49-
(638)659) AD 603951 Unclassified

A review of the theory of MHD characteristics and
shock waves is presented, Primary emphasis is placed
on a physical discussion of the three characteristic
modes and the jump conditions for the two types of shock
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waves which can exist, Brief discussions of shock
structure, applications of the thsory, and ths rangs of
applicability of the continuum equations ars also given.
(Contractor's abstract)

Avco Corp. Avco-Everstt Research Lab,, Everett, Mass.

USE OF GUARD RING SHIELDS ON NEGATIVELY
BIASED LANGMUIR ION COLLECTION CURRENT
PROBES, by G. S. Janes and J. P, Dotson. Apr. 1964,
6p. (AF 49(638)659) AD 600473 Unclasstfied

The note describes a shielded ion collection probe that
provides a constant effective ion collection aresa. 1Itis
particularly useful when the plasma properties vary in
time or space,

Avco Corp. Avco-Everett Research Lab., Everett, Mass.

BASIC STUDIES IN MAGNETOHYDRODYNAMICS, by
R. M. Patrick. Final rept. Nov, 1964, 10p. incl.
diagrs. refs, (AFOSR-65-1207) (AF 49(638)1129)
AD 622701 Unclassified

In this investigation, the magnetic annular shock tube
(MAST) is developed and used to study plasma phenom-
ena important for collision free plasmas. Studies are
carried out to bring the MAST to a state of devslopment
where it will become an established research tool, It
is found that for a given shock velocity *»e shock tube
must have a minimum length and that r-: plasma must
be contained away from the walls of the tube, thisbeing
done by the use of magnetic flelds. The annulus ratio
and ablalion are also important considerations in suc-
cessful MAST operation. The plasma produced by the
shock wave is collisionless in that the mean free path
for ordinary collisions is large compared to the shock
thickness. However, the importance of collisions in
the shock front itself is not clear,

Avco Corp. Avco-Everett Research Lab., Everett, Mass.

MAGNETOHYDRODYNAMIC SHOCK STRUCTURE IN
A PARTIALLY IONIZED GAS, by E. T. Gerry, R. M.
Patrick, and H. E, Petschek. June 1963, 19p. (Re-
search rept. no. 153) (AF 49(638)1129) AD 414622
Unclassifisd

A study has been made of strong MHD shock waves in
partially ionized hydrogen, Dissipation due to slip be-
tween the ions and neutrals with the effects of viscosity
and heat conductivity have been included. Charge ex-
change processes control viscosity and ion slip. For
Alfven Mach numbers below 2.5, the dominant mecha-
nism is ion slip; for larger Mach numbers, the viscosity
is important, The measured light {ntensity riss time
and the electron tempsrature immediately behind ths
shock agree with theory. Behind the shock, msasured
electron temperatures are low. Elsctron temperatures
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are obtained by measuring the plasma soft x-radiation
using thin carbon folls as filters. (Contractor's
abstract)

.

Avco Corp. Avco-Everett Research Lab., Everett, Mass.

THERMAL CONDUCTIVITY OF ARGON AT HIGH
TEMPERATURES, by M. Camac and R. M. Feinberg.
Mar. 1963, 50p. (Research rept. no. 168) (AF 49-
(638)1129) AD 429757 Unclassifted

The infrared heat transfer gauge was used for end wall
measurements of the convective heat transfer from
argon behind the reflected shock. The thermal conduc-
tivity of neutral (unionized) argon was measured before
the ionization relaxatio~ time, and could be fit with the
temperature dependence T (0.76 + .03) over the free
stream temperature range from 20,000°K to 75, 000 °K,
corresponding to incident shock velocities from 3 to 6
mm/micro-sec. At later times, after the free stream
established equilibrium ionization, the convective heat
transfer rate remained the same as the initial neutral
argon rate. Theoretical predictions of Fay and Kemp,
assuming equilibrium boundary layer conditions, are
20 to 30% below the experimental values. Also re-
ported in this paper are measurements of the {onization

64

times sehind the reflected shock, and these are in
agreement with an extrapolation of the Petschek and
Byron measurements behird the incident shock.

Avco Corp. Research and Advanced Development Div.,
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Wilmington, Mass.

EMITTANCE MEASUREMENTS OF SOLIDS ABOVE
2000 DEG C, by T. S. Laszlo, R. E. Gannon, and P. J.
Sheehan. [1964] [7]p. incl. illus. diagrs. refs.
(AFOSR-65-0164) (AF 49(638)1166) AD 611945
Unclassified

Presented at Symposium on Thermal Radiation of
Solids, San Francisco, Callf., Mar. 4-6, 1964,

Also published in Solar Energy, v. 8: 105-111, Oct.-
Dec. 1964,

A method of measur’1g the emittance of solids above
2000°C through the use of a solar furnace has been de-
veloped. Two techniques involving speclalized instru-
mentation for performing the necessary measurements
were {nvestigated. Initial experiments showed that both
techniques were suitable and that the specified instru-
ments were adaptable for making the required measure-
ments. (Contractor's abstract)
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65
Battzlle Memorial Inst., Coiumbus, Ohio.

HIGH-PRESSURE SYNTHESIS OF MOLYBDATES
WITH THE WOLFRAMITE STRUCTURE, by A. P.
Young and C. M. Schwartz. [1963] 2p. (AFOSR-
J1607) (AF 49(638)441) AD 427643 Unclassified

Also published in Science, v. 141: 348-349, July 26,
963.

A series of small cation molybdates, with the wolfra-
mite structure characteristic of the corresponding
tungstates have been synthesized at high pressure and
temperature. The high-pressure compounds revert to
the ambient pressure modifi~ations if heated in air at
600°C. (Contractor's abstract)

€6
Battelle Memorial Inst., Coiumbus, Ohio.

ON THE HIGH-PRESSURE FORM OF FeVOy, by F.
Laves, A. P. Young, and C. M. Schwartz. [1964]
[2]p. incl. tabie. (AFOSR-85-0766) (AF 49(638)441)
AD 617211 Unclassified

Also published in Acta Cryst. , v. 17: 1476-1477, Nov.

In this note evidence is presented that the atomic ar-
rangement of high-pressure FeVOy is similar to that of
ambient-pressure Fer04. Evidence is presented in
the form of comparing the indexing of high-pressure
FeVO, and the disordered wolframite FeNbO,, which

indicates that FeVO4 crystallizes in the disordered

wolframite type and that therefore vanadium would have
aiso in FeVO, the coordination number 6. The similar
structure of the two compounds offers an exampie of a
high-pressure oxide with the same type of structure as
an ambient-pressure oxide.

87
Battelle Memorial Inst., Columbus, Ohio.

THE ORIGIN OF DISLLOCATIONS DURING CRYSTAL

GROWTH, oy N. Albon. [1963] 7p. incl. diagr. refs.

(AFOSR-J1137) (AF 49(638)959) AD 421166
Unclassified

Also published in Phiios. Mag., v. 8: 1335-1341, Aug.

A mechanism is described requiring contact between
stepped crystai faces which can lead to the formation
of dislocations during crystai growth. The initiation
of disiocations during both nucieation and growth is
explained. Conditions under which the proposed
mechanism and others previously suggested are sig-
nificant are discussed quaiitativeiy in relation to rele-
vant experimentai observations. (Contractor's
abstract)

>14 <

68

Battelle Memorial Inst., Columbus, Chio.

69

70

INVESTIGATION OF ZINC BLENDE TYPE SEMI-

CONDUCTORS, by A. C. Beer. Cct. 25, 1963, 19p,

(AFOSR-J1352) (AF 49(638)959) AD 428335
Unclassified

The accompiishments are presented under 3 broad
categories, nameiy: (1) Research concerned with InSb,
which involves transport effects, high pressure phase
transitions, and studies of the kinetics of crystai
growth and related phenomena; {2) Studies of impurity
behavior in GaSb, which have shed light on the nature
of the residuai acceptors present in materiai prepared
under conditions conducive to achievement of highest
purity; and (3) Transport studies in GaSb, which have
revealed the importance of impurity states associated
with subsidiary conduction band minima. Implications
of the findings in these areas are discussed, and sug-
gestions for further work are given in certain instances.
(Contractor's abstract)

Battelle Memorial Inst. , Coiumbus, Ohio.

DiFFUSION IN SOLIDS, by A. E. Austin and F. J.
Milford. Finai rept. July 1, 1961 - Dec. 31, 1962.
Jan. 17, 1963, 3p. (AFOSR-4401) (AF AFOSR-61-
107) AD 295930 Unclassified

Previous investigations studied the diffusicn of nickel
into copper bicrystals, while the present experiments
have been concerned with the diffusion of gold into
copper bicrystals. The theoretical solutions and ap-
proximations were evaluated mathematically and the
results used for the anaiysis of the experimental data.
The case of surface diffusion in metal systems is com-
parable to that of grain-boundary diffusion in that
both involve concomitant volume diffusion. Therefore
experimentai and theoretical studies of surface diffu-
sion were initiated as an extension of those on grain-
boundary diffusion. (Contractor's abstract)

Battelle Memoriai Inst., Coiumbus, Ohio.

NOTE ON THE EVALUATION OF SOME FERMI IN-

TEGRALS, by M. L. Glasser. [1964] 3p. (AFOSR-

64-2347) (AF AFOSR-63-260) AD 452291
Unclassified

Aiso pubiished in Jour. Math, Phys., v. 5: 1150-1152,
ug. 1964.

Integrals of the form which involves the Fermi energy
are frequently encountered in the study of thermal and
magnetic properties of metals. A standard method for
estimating these integrals is to make the change of the
variabie and replace the iower iimit of the transformed
integral by negative infinity. The integration can then
be performed by closing the contour in the upper half-
plane. In this note a method is outlined by which
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asymptotlc expanslons can be obtained if the given
functlon involves roots or logarithms of E and the in-
tegrals evaluated explicitly if this 1s not the case. The
procedure is illustrated for several integrals selected
from the literature.

1
Battelle Memorial Inst., Columbus, Ohlo.

SUMMATION OVER FEYNMAN HISTORIES: CHARGED
PARTICLE IN A UNIFORM MAGNETIC FIELD, by

M. L. Glasser. [1964]4p. (AFOSR-64-1781)

(AF AFOSR-83-262) AD 449094 Unclassified

Also published in Phys. Rev., v. 133: B831-B834,
Feb. ;g, 1964,

Using a partlcular parametrlzation of paths, the non-
relativistle propagator for a charged particle in a uni-
form magnetic field 1s derlved by the Feynman meth-
od of summatlon over historles. It 1s shown that thls
sum is independent of the parameterizatlon as long as
the classlcal path is included. The result is used to
obtain the density matrix for the systems. (Contrac-
tor's abstract)

2
Bege, J. R. M. _o., Arlington, Mass,

THE CATENARY IN SPACE: FREE MOTIONS OF
FLEXIBLE LINES, by R. M. Langer. Final scien-
tiflc rept. Dec. 1964, 90p. incl. 1llus. (Rept. no.
6454) (AFOSR-64-2517) (AF 49(638)1327) AD 611429
Unclassifled

The nature and lmportance of the catenary in space
(flexible systems in one dimenslon) are dlscussed.
Equatlons of motion are developed in more complete
and universal form than ip the literature. The cate-
nary 1s described by means of a system of four, first-
order, quasl-linear, hyperbolic, partial differential
equations. The special circumstances are treated
where the first order system reduces to a standard
second order wave equatlon familiar in the literature.
The four characteristics of the hyperbollc system are
found and also the vectors which help formulate com-
binatlon variables sultable for the catenary problem.
Some special solutions are presented for interesting
catenary motions. A general treatment is formu-
lated in terms of integral equatlons for the full cate-
nary problem of planar motion with two independent
variables and four dependent catenzry parameters,
Extenslons to other novel problems are Indlcated.
(Contractor's abstract)

3
Bell Aerosystems Co., Buffalo, N. Y.

ANALYSIS OF TRAINING ALGORITHMS FOR A
CLASS OF SELF-ORGANIZING SYSTEMS, by J.

>15 ¢

Goerner and L. Gerhardt. [1964] 6p. incl. diagrs.
table. (AFOSR-64-2538) (AF 49(638)144)
AD 453790 Unclassifi

Presented at Third Symposium on Dlscrete Adaptlve
Processes, Nat'l. Electronics Conf., Chicago, 1l.,
Oct. 20-21, 1964.

In this paper, the n-dimensional vector approach is
extended and used to analyze basic types of training
algorithms. Certainly an n-dimensional space can
not be directly visualized, but n-dimensional vectors
and hyperplanes can at least be symbolized in a 3-
dimenslonal space. It 1s shown how this geometric
tool allows quasl visualizatlon of the network training
rules. At the same time, without the use of elaborate
mathematles, this method of analysis can be used to
determine the strength and weaknesses of the training
algorithms and the effect of memory element satura-
tion and imperfectlons.

Birmingham U. [Dept. of Chemlstry] (Gt. Brit.).

STRUCTURAL STUDIES OF LINEAR MOLECULES
BY MICROWAVE SPECTROSCOPY, by J. K. Tyler
and J. Sheridan. Feb. 1963, 19p. (AFOSR-4822)
(AF 61(052)241) AD 409439 Unclassified

Rotational constants were measured for several iso-
toplc forms of fluorine cyanide and fluoroacetylene.
Accurate bond-distances were computed for all the
halogen cyanides and for fluoro- and chloracetylene, by
the method of 1sotopic substitution at all atoms (ex-
cept F and I). The CF bonds In these compounds are
the shortest yet found. The CN distance is virtually
constant at 1. 159 A, The mclear quadrupole coupling
constant for N14 in fluorlne cyanide, -2.67 mc/s, is
the lowest yet measured for a cyanide grouping, The
dlpole moments of fluorine cyanide and fluorcacetylene,
from Stark effects, are 2. 17 D and 0. 75 D respectlve-
ly. Rotation spectra of molecules in excited bending
vibratlonal states were analyzed for fluorine cyanlde,
fluoroacetylene and cyanoacetylene. (Contractor's
abstract)

15
Birmingham U. [Dept. of Chemistry] (Gt. Brit. ).

MICROWAVE SPECTROSCOPIC STUDIES OF MOLE-
CULES, by J. Sheridan. July 18, 1963, 9p. (AFOSR-
5270) (AF EOAR-62-1) AD 417348 Unclassifled

A summary 1s given of the progress of microwave
spectroscoplc studies of the properties of several
molecules in the period Jan. 1, 1962 to Dec. 31, 1962.
Approximately 180 absorptlon lines were measured
for acetyl acetylene, fifty of which were assigned to
give accurate rotatlonal constants. A prellminary
analysls was made of the splittings due to internal
rotatlon of the methyl group. Work was begun on
deuterated species of this substance. Preliminary
values of the a- and b-components of the dlpole mo-
ment were obtained. About 100 lines were measured
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for trifluoroethylene, and work on a tentative assign-
ment was begun. Preliminary work an the linear
molecules iodo-cyanoacetylene and bromo-cyanoace-
tylene was also initiated in tbe period covered.
(Contractor's abstract)

6
Bolt, Beranek and Newman, Inc., Cambridge, Mass.

TRANSMISSION AND CODING OF INFORMATION IN
AUDITORY NERVOUS SYSTEM. Final rept. Jan. 8,
1962 - Feb. 14, 1964. Feb, 14, 1964, 57p. incl.
illus. diagrs. tables, refs. (AFOSR-64-0966)

(AF 49(638)1142) AD 600222 Unclassified

Research conducted on the electrophysiological as-
pects of the auditory nervous system, the neural ac-
tivity during learning, and the different stages of
alertness during sleep is outlined. Summaries are
presented for the following research studies: (1) Long
Duration Auditory Evoked Potentials in Man During
Sleep, (2) The Effects of Midbrain Lesions on Cortical
Responses to Acoustic Stimuli, (3) Differences in the
Functions of the Two Cerebral Hemispheres, (4) The
Use of Anatomical and Pbysiological Evidence in
Theory Construction, and (5) Temporal Pattern Dis-
crimination in Lower Animals and Its Relation to
Language Perception in Man.

m
Bolt, Beranek aad Newman, Inc., Cambridge, Mass.

EXPERIMENTAL PROCEDURES AFFECTING
EVOKED RESPONSES RECORDED FROM AUDITORY
CORTEX, by G. M. Gerkenand W, D. Neff, [1963]
11p, incl, diagrs. tables. (AFOSR-64-1161)

(AF 49(638)1142) AD 442798 Unclassified
Also publisbed in Electroencephalog. and Clin.
Neurophysiol. Jour., v. 15: 947-957, 1963.

Four pairs of surface to deep-cortex electrodes were
implanted in auditory cortex in each of 6 cats. Elec-
trocorticographic recordings were taken from the
electrodes before, during, and after all presentations
of 2 types of acoustic stimuli: a 4-sec train of clicks
at 4000/sec used as the conditioned stimulus (CS) dur-
ing conditioning, and a single click used as a test sig-
nal. The response evoked from auditory cortex of the
unanesthetized preparation by an acoustic stimulus

of abrupt onset is composed of a series of potential
changes. The cortical responses evoked by the CS
and by the single click were similar in form and mag-
nitude. Systematic changes in the evoked response
were observed during the preconditioning sessions.
Increases in the evoked respunse occurred during the
pseudo-conditioning sessions. During conditioning,

changes in behavior preceded changes in the evoked
response. (Contractor's abstract in part)
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8
Boston U. [Dept. of Mathematics] Mass.

EFFICIENCY OF THE WILCOXCN TWO-SAMPLE
STATISTIC FOR RANDOMIZED BLOCKS, by G. E.
Noether. [1963] 6p. incl. table. {AFOSR-4811)
(AF AFOSR-61-78) AD 436485 Unclassified

Also ‘E?lished in Jour. Amer, Stat. Soc., v. 58:
-898, Dec. 1963.

A measure is suggested of the efficiency of a ran-
domized block design for the comparison of 2 treat-
ments by means of a Wilcoxon-type analysis. It is
shown how the efficiency can be estimated from data
of a randomized block design. (Contractor's
abstract)

9
Boston U. [Dept. of Mathematics] Mass.

NOTE ON THE KOLMOGOROV STATISTIC IN THE

DISCRETE CASE, by G. E. Noether. [1963] 2p.

(AFOSR-J1530) (AF AFOSR-62-369) AD 427513
Unclassified

Als0 published in Zeitschr. Tbeoretiscbe und Angew.
€, v. T -116, 1963.

A simple demonstration of the conservative character
of the Kolmogorov test in the case of discrete distri-
butions is given. (Contractor's abstract)

80
Boston U. [Dept. of Pbysics] Mass,

WIENER-HERMITE FUNCTIONAL EXPANSION IN

TURBULENCE WITH THE BURGERS MODEL, by

A. Siegel, T. Imamura, and W, C. Meecham, 1963,

8p. (AFOSR-4750) (AF AFOSR-62-177) AD 408480
Unclassified

A method is presented which exploits the nearness to
Gaussiarity of velocity probability distributions in
turbulence, by expanding the velocity field function
about the Gaussian approximation, Many of the mathe-
matical manifestations of the method are such, that it
is hard to obtain physical insight into tbem. Hence,

a pilot project of a simplified nature is undertaken
which uses instead of the Navier-Stokes or MHD equa-
tions the Burgers one-dimensional model equation.
(Contractor's abstract)

81
Boston U. [Dept. of Physics] Mass.

WIENER-HERMITE EXPANSION IN MODEL TURBU-
LENCE AT LARGE REYNOLDS NUMBERS, by W. C.
Meecham and A, Siegel, [1964] 13p. (AFOSR-65-
0093) (AF AFOSR-62-177) AD 455784

Unclagsified
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Also published in Phys. Fluids, v. 7: 1178-1190,
Aug. 1964,

A Wiener-Hermite functionai expansion is used to
treat a random initial value process involving the
Burgers model equation. The nonlinear model equa-
tion has many of the characteristlcs of the Navier-
Stokes equation. It is found that the functional expan-
sion converges better the larger the separation varia-
ble in the correlation function (the nearer to joint nor-
mal is the distribution). To the present order, the
treatment is similar to a quasinormal assumption.
The computations show that the correlation function
quickly approaches an equllibrium form for quite dif-
ferent initial values. The power spectrum function ap-
proaches an equilibrium form also, where it falls off
like the inverse second power of the wavenumber,
(Countractor's abstract)

Boston U. [Dept. of Physlcs] M~ ss.

ANALYTICITY AND PHASE RETRIEVAL, by P,

Romanand A. S. Marathay. [1963] 13p. (AFOSR-

64-1013) (AF AFOSR-62-248) AD 441058
Unclassified

Also E‘J%Iished in Nuovo Cimento, Series X, v, 30:
452-1464, Dec. 16, 1963,

The general problem of constructing a spectrum from
the knowledge of the magnitude of its Fourier transform
is consldered. The questlon reduces to locating the
zeros of the analytic continuation in the upper half-
plane. 1t is shown that if the spectrum is real, the
continuation of the complex zeroes in the u.h. p. either
are on the imagimry axis or occur pairwise in a symn-
metrical position. I, in addition, the spectrum is
equal to or iess than zero, the zeros on the imaginary
axis disappear. This condition aiso leads to the re-
quirement that the continuation must be representabie
as a convolution of a function with itself. The analytic
properties of this function and the equations to deter-
mine it are discussed. Possible ways to obtain the
solution of the ensuing nonlinear eigenvalue problem
are suggested. (Contractor’s abstract)

Boston U. [Dept. of Physlcs] Mass.

A REMARKABLE CONNECTION BETWEEN KEMMER
ALGEBRAS AND UNITARY GROUPS, by P. Roman.
[1963] Tp. (AFOSR-64-1770) (AF AFOSR-63-385)
AD 449266 Unclassifled

Also published In Jour. Math., Phys., v. 5: 777-782,
June ;953.

One example of a connectlon between a particle alge-
bra and a2 semlsimple Lle group is long known: the
Dlrac algebra generated by n elements furnishes the
elementary spinor representation of the orthogonal
group in n dimenslons. This paper demonstrates a
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new kind of such a connection. It is shown that there
exists a unique connection between the Kemmer alge-
bra generated by n elements and the unitary group in
a space of n + 1 dimensions. (Contractor’s
abstract)

84

Boston U. [Nept. of Physics] Mass.

A NEW PHENOMENOLOGICAL SUPERMULTIPLET

STRUCTURE OF ELEMENTARY PARTICLES, by P.
Roman. [1964] 10p. (AFOSR-64-2341) (AF AFOSR-
63-385) AD 451927 Unclassified

Also published in Nuclear Phys., v. 57: 55-64, 1964.

Grouping together the known strongly interacting parti-
cles and resonances according to their spin value J
and disregarding isospin, a simple two-parameter
linear mass formula is found. One parameter charac-
terlzes each entire supermultiplet, the other varies
from subset to subset. This second quantum number,
together with isospin T, defines the hypercharge U
and 2 new quantum number V, such that when taking
also parity into account no dcZeneracy is left in the
scheme, The mass formula is refined to incorporate
isospin. A possible group theoretical background is
suggested, which is based on t.e group U4. The sym-
metry breaking terms are discussed on general
grounds. The possibility of incorporating electro-
magnetic and weak interactions is indicated. (Con-
tractor’s abstract)

85

Boston U, [Dept. of Physics] Mass,

THE ANGULAR DISTRIBUTION OF DELBRUCK
SCATTERING, by J. C. Herrera and P. Roman.
[1964] 10p. (AFOSR-65-0140) (AF AFOSR-63-385)
AD 455634 Unclassified

Also published in Nuovo Cimento, Series X, v. 33:
1657-1666, Sept. 16, 1964.

The gauge-invariant effective Lagrangian is quantized
and is used to form a transition matrix which then per-
mits the application of standard covariant caiculational
tools of quantum electrodynamics for the low-energy
range of vacuum polarization phenoraena. The new
technique is applled to the calculation of the differen-
tial cross-section, for arbitrary directions, of Dei-
bruck scattering. The result is exact in the low-
energy llmit. (Contractor's abstract)

86
Boston U. Dept. of Physics, Mass.

SPECTRAL FUNCTIONS AND LAGRANGIAN THEO-

RIES, by W, S. Hellman and P. Roman. [1964] [2]p.

(AFOSR-65-0822) (AF AFOSR-63-385) AD 616205
Unclassified
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Also %lllhed in Phys. Ltrs., v. 13: 336-337, Dec.
y .

In recent investigations concerning restrictions placed
on Lagrangian fleld theories, the positive definiteness
of the spectral weight function was found to be crucial
for the results obtained. This note indlcates that the
requirement of positive definiteness might be toc
strong. A model is considered of nucleons and plon3
with pseudo-scalar coupling and with the bare plon
mass (ug) set equal to 0. The ensuing discussion im-

plies that the conditlon of non-negativeness on the

spectral weight function 1s too strong for local Lagran-
gian theories.

87
Boston U, Dept. of Physlcs, Mass.

CONCERNING SPACE-TIME AND SYMMETRY
GROUPS, by M. E. Mayer, M. Y. Han and others.
[1964] [5}p. (AFOSR-85-0823) (AF AFOSR-63-385)
AD 616208 Unclassified

Also guuhed in Phye. Rev., v. 136: B668-B692,
Nov. 9, 5

Several theorems are proved which exhiblt the impos-
sibility of constructing nontrivial products of the Lor-
entz group with internal symmetry groups for some
physically interesting examples. It is also shown that
if the Lorentz group is replaced by the Galilei group,
qualitatively different results are obtained; a "linear"
breakdown of intarnal symmetry is possible.

68
Boston U. Dept. of Physics, Mass.

A THEOREM ON THE ZEROS OF CAUSAL TRANS-

FORMS, by A. 8. Marathay and P. Roman. [1964]

[2lp. (AFOSR-65-1754) (AF AFOSR-83-385)

AD 625557 Unclassifled

Also %llshed in Nuovo Cimento, Series X, v. 34:
- , Dec, 1, 1964,

A theorem is established which relates the zeros of
causal transforms belonging to the folded spectra
g'(w) =g(2Y3-v). For the case that the Fourler trans-
form ¥(r) can be analytlcally continued Into the com-
plex T-plane, the theorem states: ¥ y has a zeroat

T = 75, then the Fourier transform of g’(v), ¥', will
have a zero at the origo-reflected position 7' = 7,

A corollary follows: If g(V) is a real, non-negatlve
causal function with a cut-off, and if it has a sym-
metric shape about some frequency vg, then the zeros
of y{r) are symmetric in the complete r-plane with
respect to hoth the imaginary and real axis.
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Brandeis U. [Dept. of Blochemistry] Waltham, Mass.

EVOLUTION OF LACTIC DEHYDROGENASES, by
A. C. Wilson, N. O. Kaplan and others. [1964]
[97p. incl. diagrs. tables, refs. (AFOSR-65-1512)
(AF AFOSR-63-214) AD 623493 Unclassified

Also published in Fed. Proc., v. 28: 1256-1266,
Nov. -Dec. 1964.

Twenty-five lactic dehydrogenases were purified and
crystallized from varlous species. Several methods
were used to compare the structures of these enzymes,
including determinatlons of molecular wt, amino acid
compositlon, and fingerprint pattern. Lactic dehy-
drogenases in crude extracts of many other species
were investigated by measurements of temperature
stability, electrophoretlc mabillty, and catalytic ac-
tivity with coenzyme analogs. The quantitative mi-
crocomplement fixation method was used to compare
the structures of hemoglobins and of several other
proteins. The method is more sensitive to differences
in protein structure than are conventional, quantita-
tive immunologlcal methods. Single amino acid dif-
ferences among hemoglobins are easily detected by
this method. The method also provides an approxi-
mate measure of the degree of structural resemblance
between various hemoglobins of known seouence.
Microcomplement fixation was used to - :.amine the
rates of protein evolution. The proteii s studied were
Hy4and M4 lactic dehydrogenases, triose phosphate
deaydrogenase, glutamlc dehydrogenase, aldolase,
and hemoglobin, The results suggest that, in a given
species, all these proteins tend to change in immu-
nological structure at slmilar rates.

Brandeis U. [Dept of Physics] Waltham, Mass.

[TOPICS IN CLASSICAL AND QUANTUM AND MANY-
BODY THEORY], by E. P. Gross. Final interlm
rept. Jan. 1963, 4p. (AFOSR-4456) (AF 49(636)27)
AD 295833 Unclagsifled

Research concerns quantum theory of the many body
problem with particular application to liquid helium,
the interaction of nonrelativistic particles and quan-
tum fields, and classical kinetic theory of gases. Of
particular concern is liquid helium because it is one
of the simplest many body systems and yet has an in-
credible richness of behavior, It may in time become
the best understood many body system and serveas a
prototype for other studies. The pattern of investiga-
tion is (1) an understandlng of the qualitatively dis-
tinct possible ground states for a system of interacting
bosons (gas, liquid, solid, etc.); (2) characterlzation
of the possible excitations, i.e., phonon-roton spec-
trum, shear waves, vortices; (3) analysis of the ef-
fects of probes, 1. e., x-rays, inelastic scattering of
neutrons, foreign atom and ion behavior, etc.; (4)
statlstice* thermodynamlcs; and (5) kinetlcs of interac-
tions of excitatlons and the microscopic derlvation of
two fluid hydrodynamics.
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91
Brandeis U. [Dept. of Physics} Waltham, Mass.

INTERACTION BETWEEN GA'JGE VECTOR FIELDS,

by R. Arnowitt and S. Deser. [1963] 11p. (AFOSR-

64-0557) (AF AFOSR-63-366) AD 434311
Unclassified

Aiso pubiished in Nuciear Phys., v. 49: 133-143,
1983.

The interaction between massiess vector iields po-
sesses gauge invariance of the second kind and the
Maxwell field is considered. A discussion is given of
the special properties of gauge fields and of the defi-
nition of minimal electromagnetic coupling. The in-
consistency of minimal coupling for the systems in
question is reviewed. R is shown that while a particu-
lar non-minimai coupling is consistent for the fields
in question, even the latter becomes inconsistent in
the presence of other known charged fields. Thus such
fields as that of Yang-Mills or the baryon gauge field
cannot charge unless all other charged fields in nature
also form appropriate multiplets. (Contractor's
abstract)

92
Brandeis U. [Dept. of Physics] Waltham, Mass.

EXTERNAL SOURCES IN GAUGE THEORIES, by

D. G. Boulware and S. Deser. [1963] 11p, (AFOSR-

64-0794) (AF AFOSR-63-366) AD 436370
Unclassified

Aiso published in Nuovo Cimento, Series X, v. 30:
1009-1019, Nov. 16, 1963.

The notion of prescribed external sources is discussed
for gauge fields. Such sources necessarily obey con-
gervation laws which generally involve the fields
themselves. The implications of these conservation
requirements are analyzed for classical and quantized
vector multipiets and for general relativity. A num-
ber of the vector cource components may be pre-
gcribed independent of the fieid, The nonlocai com-
ponents cannot be eliminated from the theory by a
choice of coordinate frame and it is concluded that
externai gravitational sources are not useful in
anaiyzing the fields properties. (Contractor's
abstract)

93

Brandeis U. [Dept. of Physics] Waltham, Mass.
AMBIGUITY OF HARMONIC-OSCILLATOR COMMU-
TATION RELATIONS, by D. G. Boulware and S.

Deser. [1963] 5p. (AFOSR. 14-0795) (AF AFOSR-
63-368) AD 438371 Unclassified

Also ﬁlzlished in Nuovo Cimento, Series X, v. 30
-234, Oct. 10, 1963,

The possibility, first noticed by Wigner, that the
>19 -

form of the Hamiltonian together with the Heisenberg
equations do not imply canonical commutation rela-
tions for the harmonic oscillator variables, is re-
examined here. It is shown that this freedom of com-
mutation relations just expresses the known possibili-
ty of quantizing the system by Bose or Fermi (and
para-Fermi) statistics, and aitering the zero-point
energy. (Contractor's abstract)

Brandeis U. [Dept. of Physics] Waltham, Mass.

SPONTANEQUS SYMMETRY BREAKDOWN IN ; ¢
ELECTRODYNAMICS, by R. Arnowitt and S. Deser.
(1964] [3]p. (AFOSR-65-0818) (AF AFOSR-63-368)
AD 617239 Unclassified

Also %ushed in Phys. Lirs., v. 13: 256-258, Dec.
, 1964,

This note examines the possibility of spon‘aneous sym-
metry breakdowns in the electrodynamics of 2 origin-
ally identical charged fieids with minimai coupling.
The analysis provides a simple exampie of an interml
symmetry, SU(2), for which 3 possibilities arise: (1)
no spontanecus breakdowns occur and the vacuum state
possesses full SU(2) invariance; (2) a partiai break-
down occurs which will be seen to produce a mass
splitting out of 4 - e + y decay; and (3) fuii SU(2) break-
down occurs which will result, in generai, in allowed
u# ~e + ydecay as well as a mass splitting. Only
minimai gauge invariant interactions are involved,

and hence divergencies and cut off problems are
avoided.

British Columbia U. Dept. of Chemistry, Vancouver

(Canada).

REACTIONS OF Oy(1ag) AND O,(1Z;), by L. W.
Bader and E. A. Ogryzlo. Jan. 14, 1964, 11p. inci.

diagrs. refs. (AFOSR-64-2431) (AF AFOSR-63-158)
AD 453781 Unclassified

Also published in Discussions Faraday Soc., No. 37:
78-58, Jan. 1964,

A method of obtaining measurable concentrations of

excited oxygen for kinetic studies has been developed,
and a number of reactions of these excited molecules
are described. Evidence is presented for simultane-
ous electronic transitions in a weakly bound compiex
bhetween two 02(l ) molecuies resulting in emission

bands at 6340 and 7030A. The ptenomenon is dis-
cussed in terms of the association theory of gases.

96

British Columbia U, Dept. of Chemistry, Vancouver

{Canada).

HALOGEN-ATOM REACTIONS. 1. LUMINESCENCE
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FROM THE RECOMBINATION OF CHLORINE ATOMS,
by L. W. Bader and E. A. Ogryzlo. [1964][5]p. incl.
diagrs. refs. (AFOSR-65-0380) (AF AFOSR-63-158)

AD 611900 Unclassifled

Also publlshed in Jour, Chem. Phys., v. 41: 2926-
930, Nov. 1, 1964,

A spectroscopic study of an orange-red glow from the
products of electrlcal discharge in chlorine has re-

sulted in an identification of the emitteras Cly(A3n g, *).

A kinetic study has provided evidence for the formation
of excited molecules in this state by the preassociation

of 2P3 /2 chlorine atoms. Several detailed mechanisms
for the reactlon are discussed.

97

British Columbia U. [Dept. of Mathematics] Vancouver
(Canda).

THE CURRENT THEORY OF ANALYTIC SETS, by

D. W, Bressler and M, Sion. [1964] [24]p. incl.

refs. (AFOSR-4810) (AF AFOSR-62-261) AD 441468
Unclassifled

Also published in Canad. Jour. Math., v. 16: 207-
230, g%ﬂ.

In tlr's paper the outlines of the theosv of analytic s:*s
are described from the point of vlew o recent wori o
the subject. The emphasis 1s on a general topological
setting. Three Borel families, the fan ily of Sous! °
sets, and the family of analytic sets are introducet ~ad
relations between these families are discussed. Aj
proximatlon theorems and miscellaneous results ar.
given. Perhaps the best known of recent results 1s
Choquet's theorem in potential theory about the capa-
cltablllty of analytlc sets. Choguet’s theorem is con-
cerned with approximatlon from below. In many prob-
lems involving approximation from below the natural
family to consider 1s that of analytlc sets, not some
Borel family.

98

British Columbia U. [Dept. of Mathematics] Vancouver
(Canada).

A CHARACTERIZATION OF WEAK CONVERGENCE,
by M. Sion. [1964] 15p. (AFOSR-65-0355)
(~F AFOSR-62-261) AD 532530 Unclassified

Also Eil%lished in Pacific Jour. Math., v. 14: 1059-
T, .

For X a locally compact, Hausdorff space and
{sp; 1 €D} a net of Radon measures on X, the weak*
limit of thls net is the Radon measure v such that lgm
i
j'fdui = :fdu for every continuous function f vanishing
outside some compact set. A Radon measure ¢* i8
constructed from a glven base B for the topology of X
and lim Mi"ﬁ' ©* is obtained from another measure
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¢ by a standard regularlzing process. A condition is
glven for ¢ = ¢*, that is, for a measure constructed
through an abstract process from the H; to be, in the

topological situation, the weak* limit of the By An

example 18 glven to show thls condition cannot be
ellminated.
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Brltlsh Columbia U, Dept. of Physics, Vancouver
(Canada).

BIPOLAR THEORY OF METAL-SEMICONDUCTOR
CONTACTS UNDER ARBITRARY INJECTION LEVELS,
by R. E. Horita and R. E. Burgess. Mar. 27, 1963,
12p. (AFOSR-64-0259) (AF AFOSR-61-91)

AD 432526 Unclassified

Also published in Canad Jour. Phys., v. 41: 1010-
1, July 3

Metal-semlconductor contacts have been known em-
pirically to obey a modifled diode equation I = Is

(exp qV/akT -1), where the parameter a often took
values greater than theoretical limit of two. Previ-
ous theories could not slmply account for this anoma-
ly. The model presented in this paper considers one-
dimensional bipolar flow of carrlers with zero recom-
bination in a homogeneous semiconductor filament with
a rectifying and an ohmic contact at opposite ends.

The zero-electron-current theory by Borreman et al
valid for low injection levels, is extended to arbitrary
injection levels by the use of the Mlsawa junctlon rela-
tions. Then the nonzero-electron-current theory is
developed. This theory shows that a 1s unity for low
injection into extrinslc semiconductors and that a =

(3t -M-/(b-M) for arbitrary injectlon into intrinsle
semiconductors and for high extrinsic semiconductors;
M 1s the electzon-to-hole current ratio and b is the
electron-to-hole mobility ratio. Thus a can take any
value depending on the magnitude of M/b.
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Britlsh Columbia U. Dept. of Physics, Vancouver
(Canada).

DIRECT TUNNEL-CURRENT NOISE IN TUNNEL
DIODES FOR SMALL BIASES, by B. E. Turner and
R. E. Burgess. [1964] [12]p. incl. diagrs. (AFOSR-
66-1595) (AF AFOSR-61-91) AD 640281
Unclassified

Also publlshed in Canad. Jour. Phys., v. 42: 1046-
, June 1964.

The Esaki theory describing the current comgnnents
arising from direct interband tunneling in tunnel diodes
has previously been used to predict a relation between
the noise spectrum of direct-tunneling currents and
the p-n junction voltage (Pucel 1961). In this paper

is presented experimental confirmation of this rela-
tion which provides a sensitive test of the Esali
formulation for tunneling currents and indicates as
well, that the noise spectrum is Independent of the

rryme
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band structure of the semiconductor and that the two
oppositely flowing tunnel currents are uncorrelated.
These Zacts form a basis for examining the extent to
which the Esaki formulation can be generalized and the
relation independent of band strcture, between the
direct tunnel-current noise spectrum and the applied
junction voltage.
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British Columbia U. [Dept. of Physics] Vancouver

(Canada).

PHYSICAL PROCESSES AND FLUCTUATIONS IN
SEMICONDUCTOR SYSTEMS DISPLAYING NEGATIVE
RESISTANCE, by R. E, Burgess. Anmal rept. Jan,
1, 1962 - Mar, 31, 1963. 5p. (AF AFOSR-61-91)
AD 402271 Unclissified

The research was devoted to the following tovics which
are discussed in detail: (1) the negative resisiance in
semiconductors arising from thermal mechanisins and
the associated electrical fluctuations, and (2) fluciua-
tions of temperature and heat flow in conductors in
macroscopic equilibrium and their relation to the
thermal fluctuations of electromagnetic field in a solid
plasma. These items were the subjects of theoretical
investigations while the experimental studies so far

were used to determine the validity of the linear models

used in the amalytical work.
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Brown U. [Dept of Physics] Providence, R. I

[RESEARCH ON ELECTRONIC PROPERTIES OF

METALS), by R. W. Morse. Fiml rept. 1963, 1v.

incl. refs. (AFOSR-J1620) (AF 49(638)6) AD 429766
Unclassified

This document contains reprints on the following sub-
jects: Ultrasonics in metals at very low temperatures,
Interaction of acoustical waves and electrons, Mag-
netoacoustic effect, Fermi :urfaces of gold and silver
from ultrasonic attenuation, .nd Some ultrasonic
measurements in normal an superconducting alumi-
num.
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Brown U. [Dept. of Physics] Providence, R. I.

STUDY OF THE ATTENUATION OF ULTRASONIC
SHEAR WAVES IN SUPERCONDUCTING ALUMINUM,
by L. T. Claiborne, Jr. and R. W. Morse. [1964]
[13]p. incl. diagrs. table, refs. (AFOSR-65-0784)
(AF AFOSR-63-267) AD 616203 Urclassified

Also %gblished in Phys. Rev., v. 136: A893-A905,
Nov. 16, 1964.

This article reports and interprets experiments which
were conducted to determine the temperature depen-
dence of shear-wave attenuation in superconducting
aluminum. Some of the main results are: (1) In
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contrast to the longitudinal-wave attenuation, the ex-
periments showed a strong frequency dependence of the
reduced attenuation (ag/a;,) as a function of tempera-
ture; (2) The temperature variation of (as/an) could be

separated into two parts: (a) a very sharp decrease
with temperature very close to the transition tempera-
ture and (b) a residual attenuation having a temperature
dependence similar to that for longitudinal waves: (3)

A theoretical formulation was made which used approx-
imations expected to be valid near the transition
temperature. This theory employed a self-consistent
treatment of the electron-impurity collisions and quali-
tatively reproduced the features of the experimental
data; (4) It was found that the specific details of the
data could be predicted by this theory when the func-
tion 2f(¢) was used for the normal electron density; and
(5) In particular the residual attenuation was shown to
be g[2f(¢))], and the width of the region of rapid-falling
attenuation was shown to be determined by wr.
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Brown U. Div. of Applied Mathematics, Providence, R. L

APPLICATIONS OF LIAPUNOV STABILITY THEORY
TO CONTROL SYSTEMS, by J. P. LaSalle. [1964]
{15]p. incl. refs. (AFOSR-66-2609) (AF AFOSR-64-
693) AD 64342¢ Unclassified

Also published in Proc. IBM Scientific Computing
Symposium, Control Theory Applications, Thomas J.
Watson Research Center, Yorktown Heights, N. Y.,
Oct. 19-21, 1964, p. 61-75.

The application of Liapunov theorems to autonomous
(stationary) systems along with a few simple exam-
ples is discussed. The Liapunov theory for autono-
mous systems is today quite complete and all major
theorems on stability and instability of Liapunov type
can be obtained from two basic theorems presented.

It is pointed out why the study of stability of nonauto-
nomous (time-varying) systems is difficult. Indica-
tions are given that improved methods can be devised
for analyzing the stability of non-autonomous systems.
Recent results on the stability of functional differen-
tial equations and stochastic differential equations are
21so describad.
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Brown U. Div. of Engineering, Providence, R. I.

A GENERAL SOLUTION OF THE HOPF CHARACTER-
ISTIC FUNCTIONAT, EQUATION FOR TURBULENCE,
by L. Hosokawa. May 1964 [17]p. (Technical rept. no.
WT-39) (AFOSR-64-1113) (AF 49(638)1295)

AD 447664 Unclassified

The aim of this paper is to point out that a general
solution of the Hopf ¢ equation in turbulence theory
consists already in his definition of the characteristic
functional, and it 1s equivalent to Rosen's soiution.

In addition the decay of isotropic turbulence is consid-
ered based upon the present integral representation.
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Brown U. Div. of Engineering, Providence, R. L

THE METHOD OF FUNCTIONALS IN TURBULENCE
THEORY, by L. Hosokawa. May 1964 [38]p. incl.
refs. (Technical rept. WT-41) (AFOSR-84-1396)
(AF 49(638)1205) AD 607643 Unclassified

The paper consists «f two parts. Part I deals witha
formulation of the generalized characteristic functional
for random fields. This formulation is a generaliza-
tion of the theory of Hopl so as to include space- as
well as time-correlations of the fields. At the same
time, it is shown that the Gaussian functional solution
can exist also for our generalized characieristic func-
tional as a counterpart of Hopt’s solution for incom-
pressible, inviscid Navier-Stokes turbulence. In
Part I a general solution is constructed by superposi-
tion of the particular solvtion, slightly modified from
what has been found in Part 1. Accordingly, the ex-
pression for the solution is in terms of a functional
integration.
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A, C. SOLENOD) OF FINITE LENGTH IN A CON-
DUCTING MEDIUM WITH HALL CONDUCTIVITY, by
S. Selamoglu and P. F. Maeder. June 1964, 85p.
incl. diagrs. (Technical rept. WT-40) (AFOSR-64-
2028) (AF 49(638)1295) AD 609462 Unclassified

The electric field due to an alternating current carry-
ing solenoid was investigated by the field approach.
The solenoid was assumed to be in an infinjite, uni-
form, conducting medium, which may exhibit the Hall
effect caused by a constant, axial, external magnetic
field. Both the infinite and finite coil problems were
studied. Explicit solutions to the infinite coil were
found while the finite coil solutions were obtained in
integral form. From the latter, the coil impedance
and the voltage induced in a particular wire loop were
calculated numerically for different scalar and Hall
conductivities at different length-to-diameter ratios.
Some experimental evidence for the calculated values
of the impedance without the Hall effect also was
found. (Contractor's abstract)
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SECULAR BEHAVIOR IN AN ANALYSIS OF DAMPED

STANDING WAVES IN A GAS, by T. F. Morse, {1964]

[Slp. (AFOSR-65-0278) (AF 43(638)1326) AD 611456
Unclassified

Also %ﬂshcd in Phys. Fluids, v. 7: 1691-1695,

By conaidering multiple time scale behavior in the
viscous damping of a one-dimensional wave, it has
been elijown how secularities (terms growing un-
bounded in time) present in the Hilbert solution of
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this problem may be eliminated. The method of time
scales and the accompanying freedom to remove secu-
lar terms overcomes in part the major disadvantage
of the Hilbert procedure which requires a periodic
renormalization of the lowest order initial conditions.
This method, which has proved most useful in non-
equilibrium statistical rechanics, provides a link be-
tween the Hilbert and Chapman-Enskog treatment of a
simple hydrodynamic problem.

Bryn Mawr Csll. [Dept. of Psychology] Pa.

APPARENT DISTANCE IN A HORIZONTAL PLANE
WITH TACTILE-KINESTHETIC STIMULI, by R. S.
Davidon and M, -F. H. Cheng. Apr. 18, 1963, 5p.
(AFOSR-64-2541) (AF AFOSR-62-1) AD 453808
Unclassified

Also %lished in Quart. Jour. Exper. Psychol., v.
: -281, .

In the study of active tactile-kinesthetic space percep-
tion apparent distance has been found to vary as a
function of the direction of the line segment in a hori-
zontal plane. The present data indicate that the er-
ror is not consistently related to the same frame

Jr reference as the visual illusion. Rather, with
movement of the extended arm to determine the rela-
tive distances between pairs of points, radial dis-
tances are overestimated in relation to tangential ones,
whether parallel or perpendicular to the medial plane.
Interpretations are in terms of kinesthetic stimulus
patterns and the structure of perceptual representa-
tion.

Budd Co. [Inc.] Information Sciences Center,

McLean, Va.

STUDY OF PICTORIAL DATA ANALYSIS CONCEPTS
AND TECHNIQUES. Final rept. Apr. 1, 1883 - Apr.
30, 1964, May 31, 1964, 127p. (AFOSR-64-2529)
(AF 49(638)1231) AD 609711 Unclassitied

The problem of developing rules for subdividing com-
plex pictures into 'uniform’' regions is discussed.
Experiments are described in which rules of this type
applicable to 'one-dimensional’ pictures are derived
from an analysis of cbservers' subdivision prefer-
ences. This report also includes: Systems for Gen-
erating One-Dimensional Patterns, by A. Rosenfeld
and A, Goldstein, Applied Optics, v. 3: Apr. 1964.
(Contractor's abstract)

nos Aires U. Inst. de Anatomfa General y
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THE 5-HYDROXYTRYPTAMINE CONTENT AND
SYNTHESIS OF NORMAL AND DENERVATED
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PINEAL GLAND, by A, Pellegrino de Iraldl, L. M.
Zieher, and E. De Robertis. [1963] [6]p. incl tables,
refs. (AFOBR-65-2745) (AF AFOSR-62-333)

AD 629053 Unclassified

Algo published in Life Sci., No. 9: 691-696, 1963.

By bloassay the 5- hydroxytryptamine (5~ HT) content of
the pineal gland was determined in normal rats and
after 5 to 30 days of bilateral extirpation of the superior
sympathetic ganglia. The normal 5-HT content varied
between 10 and 20 NG of 5-HT base per pineal witha
mean of 14,5 + 1.3 which corresponds to 11.1 ug/g.

In brain the normal content was approximately 0.28
u#g/g. Denervation produces a decrease in 5-HT of

73% after 5 days, which stabilizes at about +50%, be-
tween 10 to 30 days. The injection of 25 mg/kg 5-
hydroxytryptophan increased the 5-HT content of the
normal by 400% in 30 min. Tn brain the increase
was . In the denervated gland the synthetic capacity
for 5-HT 1s reduced to about 1/5 of the normal. The
injection of 235 mg/kg of 5-HT showed no uptake by the
normal pineal glands and by brain after 10 min. How-
ever the denervated gland increased the 5-HT content
above the control level. The existence of two pools of
5-HT in the pineal gland, one in nerves and the other
in the pinealocytes is demonstrated and some of their
properties are discussed.
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Buenos Alres U. Inst. de Anatomia General y

Embriologfa (Argentina).

ACTION OF RESERPINE, IPRONIAZID AND
PYROGALLOL ON NERVE ENDINGS OF THE PINEAL
GLAND, by A. Pellegrino de Iraldl and E, De Robertis.
[1963] [11]p. incl {llus. diagr. refs. (AFOSR-65-
2746) (AF AFOSR-62-333) AD 629054 Unclassified

Also %pillshed in Intermat'l. Jour. Neuropharmacol.,
v. 2: 331-439, 1963,

Drugs that may change the metabolism of catechola-
mines and indolamines have been used in order to in-
vestigate the mature of the granulated vesicles found in
adrenergic nerve endings in the pineal gland of the rat.
In normal endings, 30-40% of the vesicles are granu-
lated and the rest are homogeneous. The proportion of
granulated vesicles diminish consideratly between 2-

48 hr after a single injection of reserpine and this is
slowly restored to normal levels in a period of 8 days.
A single injection or chronic treatment with ipronia:.id
(2 MAO inhibitor) increases the proportion of granulated
vesicles, and also the size of the vesicles and granules.
Iproniaxid prior to reserpine protects the nerve endings
from the depietion of granulated vesicles. Pyrogallol

(a COMT inhibitor) does not change the concentration of
granulated vesicles and does not protect the nerve
ending from the action of reserpine. These results are
interpreted as supporting the concept that the granulated
vesicles contain the adrenergic transmitter. The possi-
ble mechaniam of action of these drugs on the submicro-
scopic structure of adrenergic nerve endings is dis-
cussed. (Contractor's abstract)
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5-HYDROXYTRYPTOPHAN- DECARBOXYLASE
ACTIVITY IN NORMAL AND DENERVATED PINEAL
GLAND OF RATS, by A. Pellegrino de Iraldt and G.
Rodriquez de Lores Arnaiz. [1964] [5]p. incl. table,
refs. (AFOSR-65-2835) (AF AFOSR-63-314)

AD 628433 Unclassified

Algo published in Life 8ct., v. 3: 588-593, 1964,

The 5-hydroxytryptophan decarboxylase was deter-
mined in normal and denervated pineal glands. In the
experimental glands the determination was made at
2,5, 5, 10, 12 and 30 days after bilateral gangliectomy
of the superior sympathetic gangila. The results show
an increase in enzyme activity in the denervated gland
which may be as large as 150 after 2.5 days and
persists until 30 days. The tentative hypothesis is
postulated that the pineal nerves contain an inhibitory
substance of the enzyme which disappears after denerva-
tion,
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Embriologfa (Argentina).

A NQ- CTFDIINERGIC SYNAPTIC INHIBITION IN THE
CENTEA X ¥ERVOUS SYSTEM OF A MOLLUSC, by H.
M. Gerschenfeld. [1964] [4]p. incl. {lus. (AFOSR-
65-19042) (AF AFOSR-64-656) AD 623368
Unclassified

Also publisbed in Nature, v. 203: 415-416, July 1864,

In Cryptomphallus aspersa it has been found a type of
neurons that ia addition to a cholinergic excitatory iaput
show a dire” inhibitory synaptic input and present a
typical pattern of synaptic activity. Usually a single
block shock provokes a direct inhibitory post-synaptic
potential (1PSP) followed by a depolarization and an ex-
citatory burst. A short repetitive stimulation provokes
the firing of an inhibitory interneuron originating a repe-
titive response oi elementary IPSP {generally 20-30),
lasting 30-60 sec. The equilibrium potentia! of the IPSP
is about -60 mV. Acetylcholine (ACh) depolarizes these
cells even when the inhibitory interneuron is firing, be-
ing clear that ACh cannot be the inhibitory synaptic
transmitter in these neurons. dTC and atropine block
the excitatory input. o-adrnergic blocking agents have
not effected the IPSPs; it was not possible to investigate
the effect of 8-adrenergic blocking agents since these
drugs impair nerve conduction or interneuron firing.
Picrotoxin, tetanus toxin, metrazol, strychnine were
ineffective in modifying the inhibitory input.
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ACTION OF GLUTAMIC ACID AND OTHER




NATURALLY OCCURRING AMINO-ACIDS ON SMALL
SNAIL CENTRAL NEURONS, by H. M. Gerschenfeld and
A. Lasansky. [1964] [14]p. incl. illus. diagrs. refs.
(AFOSR-65-1944) (AF AFOSR-64-656) AD 623369
Unclassifted

Also published in Internat'l, Jour. Neuropharmacol.,
v. 3: 301-314, 1964.

The action of glutamic acid (Glut. Ac.) and some other
naturally occurring aminoacids in molluscan nervous
system was studied in the neurons of the snail Cryptom-
phallus aspersa and Helix pomatia with intracellular re-
cording and perfusion and/or microinjection of drugs.
Neurons are sensitive to Glut, Ac. in concentrations as
low as5 x 10-TM. Glut. Ac. depolarizes some cells
while others are hyperpolarized and inhibited. The
equilibrium potential of this last effect is about -60 mV.
Glut. Ac. receptors show desensitization only when Glut.
Ac. is depolarizing. A reduction of the membrane re-
sistance is observed when Glut. Ac. is added ina con-
centration of 10-3M. Mono and dicarboxilic aminoacids
may or may not have the same effect on different
neurons. Ina great number of cells GABA has a de-
polarizing effect.
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IONIC MECHANISM ASSOCIATED WITH NON-
CHOLINERGIC SYNAPTIC INHIBITION IN MOLLUSCAN
CENTRAL NEURONS (Abstract), by H. M. Gerschenfeld
and D. J. Chiarandini. [1964] [1lp. (AFOSR-65-1945)
(AF AFOSR-64-656) Unclassified

Presented at Nineteenth annual meeting of the Society
of General Physiologists, Woods Hole, Mass., 1964,

Two types of IPSP have been described in gasteropod
neurons: one probably cholinergic and another non-
cholinergic. Cho'inergic [PSP appear to be produced
by changes in meinbrane permeability to both C1- and K*.
The fonic basis of non-cholinergic IPSP was studied

in neurons of Cryptomphallus aspersa using double-
barraled microeléctrodes. The Intracellular injection
of CI” or the replacement of exti-acellular CI™ by 804
did not alter the amplitude and reversal potential
(Elpxp) of TPSP. On the contrary, varying the extra-
cellular concentration of K [K]_ from 1 to 45 mM, the
amplitude of IPSP and Eipgp changed markedly. In-
crease in [K]o provoked progressive diminution in the
amplitude of IPSP in spite of increasing depolarization,
Plotting log [K]0 against Ejpgp results in a straight line
whose slope is near to the thearetical one predicted by
the Nernst equation.
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[IONIC BASIS OF SYNAPTIC INHIBITION IN
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MOLLUSCAN CENTRAL NEURONS] Bases ionicas de
I1a inhibicion sinaptica en neuronas cenirales de
moluscos (Abstract), by D. J. Chiarandini and H. M.
Gerschenfeld. [1964] [1]p. (AFOSR-65-1946)

(AF AFOSR-64-656) Unclasstfied

Algo published in Proc. Latincamer. Congr.
Physlological Sci., Vina del Mar (Chile) (Nov. 23-28,
1964).

The ionic mechanisms associ:.ted with the origin of the
cholinergic and non-cholinergic inhibitory postsynaptic
potential have been studied = the central neurons of
Cryptomphallus aspersa, with intracellular recordings.
The Intracellular (njection of Cl or the gradual replace-
ment of the C1” existing in the external solution by SO4
provoke progressive reduction of the cholinergic IPSP's

amplitude and of its equilibrium potential. If the ex-
ternal concentration of K ([K]o) is increased it is ob-

served a less marked diminntion in the size of the
cholinergic IPSP. The intracellular injection of Cl1” or
the replacement of this anion in the external environ-
ment by SQ4 have no effect on the size of the IPSP and
on the EIPSP. On the conirary, when [K}, is increased
from 1 to 46 mM the PSP diminishes and the value of
the EIPSP decreases. From the present results it may
be concluded that cholinergic IPSP are due to simultane-
ous fluxes of C1” and K* while noncholinergic IPSP are
due only to an efflux of K*.
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[ELECTROPRYSIOLOGICAL STUDY OF 5-HYDROXY-
TRYPTAMINE RECEPTORS IN MOLLUSCAN NEURONS]
Receptores triptaminergicos en neuronas centrales de
moluscos (Abstract), by H. M. Gerschenfeld and E.
Stefani. [1964] [1]p. (AFOSR-65-1948) (AF AFOSR-
64-656) Unclassified

Also published in Proc., Latinoamer, Congr.
Physiological Sci., Vina del Mar (Chile) (Nov. 23-28,
1964).

Iontophoretic injections of 5-HT, on molluscan neurons
always have a depolarizing effect. It has been calculated
from the corresponding diffusion equation that a con-
centration of 5-HT of 5 x 10-10M produces a depolariza-
tionof T mV. 5-HT increases twice the membrane con-
ductance and this change only lasts one third of the
potential change, Analyzing dose-response curves it
was found that lysergic acid and its derivatives block
competitively 5-HT receptor, while atropine and
morphine block non-competitively 5-HT receptor.
Monoamineoxidase inhibitors such as SKF 385 and iso-
carboxaside block competitively 5-HT receptor, Trypta-
mine, cyproheptadine and dibenamine block irreversibly
5-HT receptor. Inthe same patch of membrane, CILDA
neurons have 5-HT and Acetylcholine (ACh) receptors;
there i8 no crossed desencitization between 5-HT and
ACh receptars. Atropine blocks competitively ACh re-
ceptors and non-competitively ACh receptors, this
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indicates that the two-receptors are different, but
further work is needed. All these resu:lts make 5-HT
a suitable candidate as a synaptic transmitter to CILDA
neurons.
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THERMOCHEMISTRY OF BORON AND SOME OF ITS
COMPOUNDS. THE HEATS OF FORMATION OF
TRIMETHYLAMINEBORANE AND ORTHOBORIC
ACID, by W. D. Good, M. Mansson, andJ. P.
McCullough, July 1963, 15p, incl. table, refs. (CSO-
680-59-9) AD 402335 Unclassified

A rotating-bomb calarimetric technique was developed
to solve the problem of determining the heats of com-
bustion of arganic boron compounds. The heats of com-
bustion of crystalline boron and trimethylamineborane,
(CH3)3NBH3, were determined. The combustion pro
proguct was a solution of fluoharic acld in excess ague-
ous HF, The standard of formation of trimethylamine-
borane {5 -34.04 + 0.55 kcal/mol. The heat of solution
of orthoboric acid in an HF solution chosen to yleld

the same fluobaric acid solution was determined. The
heat of formation of orthobaric acid was calculated to
be - 261,47 + 0.20 kcal/mol. Combination of thege re-
sults with data from the literature permitted calculation
of the heats of formation of Bzoa and ByHg referred
directly to crystalline boron.
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CAPTIVITY LORE AND BEHAVIOR IN CAPTIVITY,
by A. D. Biderman, [1964] [28]p. incl. refs. (AFOSR-
65-0577) (AF 49(638)727) AD 615363 Unclassifted

Also publighed in The Threat of Impending Disaster,
Cambridge, M.L. T. Press, 1964, p. 223-250.

The relationship between the behavior of a prisoner of
war and his precapture exposure to cultural lore about
captivity are discussed. Special consideration is given
to modern cultural concepts of the captive situation and
prisoner conduct as compared to actual experience.

The discussion focuses on studies of survivors of cap-
tivity in Korea and China.
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RATIONALISM AND EMPIRICISM IN STUDIES OF
BEHAVIOR IN STRESSFUL SITUATIONS, by S. Z.
Klausner. Oct. 19€4, 32p. incl. tables, refs. (AFOSR-
64-2256) (AF 49(638)992) AD 608633  Unclassified

Every scientific researcher proceeds rationalistically
as well as empiricistically. Each may be classified

in terms of a tendency i one or the other pole but not
in terms of 'either-ar'. The liierature of the philosophy
of sclence discusges the wisdom of empiricistic or
rationalistic approaches. This paper, however, is
empirical rather than philosophical. Consequently, it
does not discuss the probiem of 'wisdom’', but rather
examines (1) the extent to wkich emptricistic and
rationalistic arientations are found in research reports
of a single field, that of human behavior in stressful
situations, and (2) the personal and social conditions
which are assoclated with each of these orientations.

It is concluded that the tendency to increase the propor-
tion of observation terms among researchers in this
group to be empiricistic increases when a researcher
is working in a fleld not his own, when he is a younger
professional, when his personality tends to be tniro-
verted, when he 18 a non-Catholic and when he is pol-
litically conservative.
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CONCEPTS AND INDICATORS IN STUDIES OF BE-
HAVIOR UNDER STRESS, by S. Z. Klausner, Oct,
1964, 54p. (AFOSR-65-0137) (AF 49(638)992)

AD 610808 Unclassified

An indicator is defilned as a term which gives instruction
about where to look for observable evidence about the
concept referent. Scientific effort has concentrated
mainly upon establishing general propositions stating a
relation among concept referents and weaving these
propositions into a theoretical network. Little con-
stderation has been given to-the link between the con-
cept referents and the observables suggested by their
indicators, This paper discusses and gives examples
of various types of concept-indicator relationships, and
presents one way of classifylng the inferences made by
researchers in linklng concepts and their indicators.

A special study of the distribution of these inferences
among students of one fleld, the study of human be-
havior under stressful conditions, is included.
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STRUCTURE OF LIQUIDS, by C. J. Pings. Final

technical rept. Feb. 28, 1964, 14p. incl. refs.

(AFOSR-64-0581) (AF AFOSR-62-141) AD 434304
Unclassified

Experimental studies have continued on the forces

and configurations at the molecular level in simple
liquids. Two different x-ray diffraction set-ups for the
study of the diffraction pattern from liquid samples
have been put.into operation and have been used for ex-
tensive measurements on liquid gallium in the super-
cooled region and on liquid argon at pressures up to

80 atm near the critical state. Refractive index equip-
ment bas been used for measurements on liquid and
solid argon, liquid methane, and liguld CF4. Ultra-
sonic apparatus has been used for an extensive mapping
of absarption of sound near the consolute point ina
bimary liquid system. During the period covered by
this grant, the program has resulted in 12 publications
in the open literature, one presentation at an inter-
mational meeting, and assorted papers; seminars, and
informal contributions,
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California Inst. of Tech. Antenna Lab., Pasadena.

THEORY OF THE SCATTERING OF ELECTROMAG-
NETIC WAVES BY IRREGULAR INTERFACES, by K.
M. Mitzner. Jan. 1964, 126p. incl. diagrs. refs,
(Technical rept. no. 30) (AFOSR-64-0802) (AF 49-
(638)1266) AD 436811 Unclassified

Two problems involving electromagnetic scattering
from irregular interfaces are t .ated, bo‘*h determin-
istic and statistical irregularities being considered.
First, reflection of a partially polarized plane wave
from a plane interface with large irregularities is
studied using geometrical optics. Matrix transforma-
tions relating {ncident and reflected waves are ob-
tained for reflection from a single specular point and
from an extended area containing many independent
reflectors. The properties of a wave reflected from

a diffusely illuminated rough interface are found, and
these results are used to study reflection noise reduc-
tion when a polarization- sensitive detector viewing near
the Brewster angle is used in infrared temperature
measurements. Second, the method of small perturba-
tions 18 used to study scattering of an arbitrary com-
pletély polarized wave from an irregular interface of
general underlying shape. The irregularities are re-
placed by equivalent surface currents and then the field
in space is found using the dyadic Green's functions of
the unperturbed problem. The results obtained are
valid when the irregularity has small slope and ampli-
tude small compared to the wavelength and local radit
of curvature.
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125

California Inst. of Tech. Antenna Lab., Pasadema.

MICROWAVE INTERACTION WITH BOUNDED
GYROELECTRIC PLASMAS, by E. R. Nagelberg.
Apr. 1964, 105p. incl. diagrs. refs. (Technical rept.
no. 31) (AFOSR-84-0803) (AF 49(638)1266)

AD 437672 Unclassified

The interaction of microwaves with gyroelectric
plasmas of finite extent was investigated, particularly
those having cylindrical or spherical boundaries. Within
the latter class of problems, only those involving the
axially magnetized column with circular cross section
are amenabie to rigorous analysis. It was found that

one of the important effects of the anisotropy is to induce
changes in the polarization of the scattered field result-
ing from interaction with an obliquely incident plane
wave. Asa means of solving problems which involve
uniform but arbitrarily directed magnetization, the
perturbation theary of microwave interaction in which
the sta ic magnetic field is regarded as a small per-
turbation of the isotropic plasma was developed. The
field equations are derived for all orders but only those
of {irst ordaer, linear in the magnitude of the static
magnetic field, are solved. (Contractor's absiract,
modified)
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California Inst. of Tech. Antenna Lab., Pasadena.

ON THE THEORY OF NOISE-LIKE ELECTROMAG-
NETIC FIELDS OF ARBITRARY SPECTRAL WIDTH,
by A. D. Jacobson. June 1964, 214p. (Technical rept.
no. 32) (AFOSR-64-0804) (AF 49(638)1266)

AD 600454 Unclassified

Attention is restricted to fields whose random fluctua-
tions result exclusively from the chaotic nature of the
source. The theary is expressed in terms of the second
order moment of the field vector; hence, it is a tensor
theory. The principal field quantity, the dyadic field
spectral density (DFS), is interpreted from both a
statistical and a physical standpoint. In particular, a
statistical analysis of partial polarization is presented
with the aim of providing a physical interpretation of
the polarization of a quasi-monochromatic field, The
differential equations that govern the behavior of the
DFS are derived in the presence of a source, ina
source free region and in a generalized dielectric
medium. Boundary conditions are derived for the DFS
at a dielectric interface, at a perfectly conducting inter-
face, and at infinity. The differential equations are
integrated for various cases with tiic 2id of the dyadic
Green's function. The resulting integral representation
for the DFS is employed to analyze an experiment that
involves the measurement of a partially polarized, in-
coherent, discrete radio star by means of a two- ele-
ment radio interferometer.
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California Inst, of Tech. Antenna Lab., Pasadena.

ELECTROMAGNETIC RADIATION IN THE PRESENCE
OF MOVING SIMPLE MEDIA, by K. S. H, Leeand C.
H. Fapas. [1964] [5]p. (Technical rept. no. 33)
(AFOSR-65-0391) (AF 49(638)1266) AD 612594
Uaclassified

Also gublished in Jour. Math. Phys., v. 5: 1668-1672,
Dec. 3

A metinod is presented for calculating the influence of a
homogeneous, isotropic,- nondispersive dielectric
medium moving at uniform velocity with respect to an
arbitrary electromagnetic source. The relative motion
between the source and the medium is specified by
stating that the rest frame K of the source moves ata
uniform velocity v with respect to the rest frame K' of
the medium and vice versa. The differential equation
for the potential 4-vector in K is derived and then
solved by Green's function technique. The case where
the source is an oscillating dipole is calculated in detail.
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California Inst. of Tech. Antennz Lab,, Pasadena,

ON THE DOPPLER EFFECT IN A MEDIUM, by K. S.

H. Lee. Dec. 1963, 88p. (Technical rept. no. 29)

(AFOSR-5367) (AF AFOSR-63-7C) AD 426779
Unclassified

The problem of calculating the frequency of the wave
scattered by a body moving in a medium is {ormulated
from field-theoretic considerations. The Doppler equa-
tion for a homogeneous dispersive medium is obtained
on the basis of the fact that the frequency and the wave
vector of a plane wave form a 4-vector. Itisfound that
the solutions of the Doppler equation can be classified
into two kinds. In one kind, the solutions are close to
the frequency of the incident wave. In the other kind
they appear near the poles of the refractive index of

the medium on the omega-axis. In the case of an iso-
tropic plasma, the monochromaticity of the incident
wave ig shown to be preserved after the wave is scat-
tered by a moving body. However, in the case of a
magneto-active plasma, the scattered wave contains
more than one frequency for a monochromatic incident
wave, The physical interpretations of these frequencies

scattering of electromagnetic waves at irregular
interfaces; (d) the interaction of electromagnetic waves
with bounded, anisotropic plasmas; and (e) the diffuse
reflection of electromagnetic radiation from a foggy
medium.
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California Inst. of Tech. [Dept. of Eiectrical
Engineering] Pasadena.

PLASMA DYNAMICS, by R. W. Gould. Final rept.
Mar. 1, 1963-Oct. 15, 1964, Tp. (AFOSR-65-0422)
(AF AFOSR-63-412) Unclassified

Approximately half the effort of this investigation has
been involved in a theoretical study of MHD waves in
plasmas of cylindricai symmetry with boundaries taken
into account. The remainder has dealt with experiments
designed to check the thearetical results. Two experi-
mental techniques have been deveioped: (a) an impulse
technique for simultaneous study of plasma behavior
over a wide frequency range, and (b) a hydromagnetic
wave interferometer for ion density measurements.
These and other results are described.

131

Caiifornia Tnst. of Tech. Dept. of Electricai
Engineering, PasaGen2,

EXPERIMENTAL STUDY OF COMPRESSIONAL
HYDROMAGNETIC WAVES, by D. G. Swanson. June
1963, 109p. (Technicai rept. no. 1) (AFOSR-65-1202)
(AF AFOSR-63-412) Unclassified

Also published in Phys. Fluids, v. 7: 269-277, Feb.
1964, (AFOSR-64~1372; AD 444469)

An experiment is described in which a. compressional
hydromagnetic wave is observed in a2 hydrogen plasma-
filled waveguide. The theory of a cooi, partially
ionized, resistive plasma in a magnetic field is de-
scribed briefly and expressions are derived for the
dispersion relation and transfer function which include
both the propagation and attenuation constants as a func-
tion of frequency. Measurements of the cutoff frequency
are presented, which verify its linear dependence on
the magnetic fieid, and they show good agreement with
theory on the variation with the ion mass density. The

are given,
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California Inst, of Tech. [Antenna Lab.] Pasadena.

[STUDIES OF ANTENNAS, PLASMAS, AND NON-
LINEAR COMPONENTS] by C. H, Fapas. Fimal re-
view rept. Oct, 1, 1962-Sept. 30, 1963, 4p. (AFOSR-

J1343) (AF AFOSR-63-70)

Unclassified

The program of research consisted of a theoretical
study of (a) the Doppler effect in dispersive, inhomo-
geneous, anisotropic media; (b) the propagation of
broad-band, noise-like electromagnetic waves; (c) the
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irapulse response of the plasma is studied, transformed
into the frequency domain, and quantitative comparisons
are made with the theoretical transfer function to deter-
mine the degree of ionization, the resistivity and the
ion-neutral coiiision frequency.
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California Inst. of Tech. Dept. of Electricai

Engineering, Pasadena.

HYDROMAGNETIC WAVE BOUNDARY CONDITION
AND A SURFACE WAVE IN A PLASMA- FIILLEDo
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WAVEGUIDE, by D. G. Swanson. July 1964, 28p.

(Technical rept. no. 2) (AFOSR-65-1203) (AF AFOSR-

63-412) Unclassified

The analysis of a magnetized plasma in a waveguide
with a dielectric sheath between the plasma and wave-
guide is considered. Within the limita*ions of the cold

plasma, effective dielectric tensor approach, the prob-

lem is solved exactly and a few illustrative computer

salutions for the behavior of the transverse wave number
are presented. Also, some approximate low frequency

expressions are derived for the effect of the dielectric
sheath. It is found that these solutions agree better
with experiment than do those where no sheath at all is

assumed, and appear adequate to account for all experi-

mental observations, For the case of a finite or thick
sheath, the solutions disagree with some other sheath
thearies, however, in an area where no experimental
observations are yet reported. The dielectric sheath
also adds a surface wave to the group of hydromag-

netic waves, and the coupling between the surface wave

and the hydromagnetic waves is shown in certain fre-

quency regions. Orthogonality relations are given which
show that the surface wave and the hydromagnetic waves

are all mutually orthogonal.
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California Inst. of Tech. [Div. of Chemistry and
Chemical Engineering] Pasadena.

APPARATUS FOR X- RAY DIFFRACTION STUDIES OF
CONFINED FLUIDS, by W. 1. Honeywell, C. M.
Knobler and others. [1964] [4]p. (AFOSR-64-2518)
(AF 49(638)1273) AD 453788 Unclassified

Also published in Rev, Scient. Instr., v. 35: 1216-
1219, Sept. 5

An apparatus is described {ox studies of the x-ray dif-
fraction of liquids in the temperature range 80-300°K
and at pressures up to 100 atm, The device is com-
patible with a commercizl goniometer and is usable in
both Debye-Scherrer anc¢ parafocusing geometries.
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California Inst. of Tech. Graduate Aeronautical Labs. .
Pasadena.

THE ELECTRICAL CONDUCTIVITY OF SHOCK-
IONIZED ARGON. A REVIEW OF THE EXISTING EX-
PERIMENTAL RESULTS, by T. F. Zien. Sept. 1964
14]p. incl. diagrs. table, refs. (AFOSR-64-1488)
AF 49(638)1348) AD 461013 Unclassified

The results are reviewed of measurements by variqus
experimenters in the degree of ionization range 10~
<a<H x 10‘1, with initial pressures ranging from 0.1
mmHg up to 100 mmHg.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadena.

EARTH- TO-MOON TRAJECTORIES WITH MINIMAL

ENERGY, by P. A. Lagerstrom and J. Kevorkian,

[1963] [12]p. (Publ. no. 582) (AFOSR-64-1323)

(AF AFOSR-62-256) AD 443148; AD 444137
Unclassified

Also published in Jour. Mecanique, v. 2: 493-504,
Dec. 3

A special case is analyzed of the dynamics of an
object of negligible mass ('particle’) whose trajectory
originates near a body of relatively large mass ('the
earth’) and passes close to a body of relatively small
mass (‘the moon'). The prior assumptions made were
those of the restricted three-body problem together
with the additional assumption ¢ < Im where g is the
ratio of the moon's mass to the total mass of the sys-
tem. Thisproblem is a singular perturbation problem,
and a generalized boundary-layer technique was previ-
ously used to derive asymptotic formulas uniformly
valid for a part of the trajectory which included
approach orbit and moon passage.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadem,

NUMERICAL ASPECTS OF UNIFORMLY VALID
ASYMPTOTIC APPROXIMATIONS FOR A CLASS OF
TRAJECTORIES IN THE RESTRICTED THREE-BODY
PROBLEM, by P, A, Lagerstrom and J. Kevorkian.
[1963] [30]p. incl, diagrs. tables. (Publ. no. 590)
(AF AFOSR-62-256) AD 454987 Unclassified

Presented at AIAA Astrodynamics Conf,, New Haven,
Conn., Aug. 19-21, 1963.

Aliso published in Prog. Astroacut. and Aeronaut.,
v.

-33, 1963,

In previous papers the authors hate discussed the theo-
retical aspects of uniformly valid asymptotic approxima-
tions for the motion of a particle in a trajectory originat-
ing near a body of relatively large mass (the earth)

and passing close to a body of relatively small mass
(the moon). It was shown that determination of the

orbit during and after moon passage to the lowest order
requires in principle the determination of a correction
term to the Keplerian solution for the approach orbit.
This correction term was expressed in terms of certain
integrals. The present paper summarizes these theo-
retical results. The relevant definite integrals are
evaluated numerically so that the motion during and
after moon passage can be explicitly related io the
initial conditions near the earth, Typical results are
exhibited in various graphs. The Keplerian integrals
for the motion during moon passage obtained by the
present first-order theory are compared with exact
values calculated numerically on an IBM 7094 for 27
orbits carresponding to a wide range of initial conditions
and three velues of the mass ratio. As expected, the
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comparisons indicate that the accuracy of the present
theory improves as the mass ratio becomes smaller.
The largest value of the mass ratio used is that for
the actual earth-moon system.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadena.

RESEARCH ON NONLINEAR PROBLEMS IN STRUC-
TURAL DYNAMICS, by Y. C. Fung. Finmalrept.

Nov, 1963, 8p. (AFOSR-J1224) (AF AFOSR-62-374)
AD 424285 Unclassifted

Kesearch on nonlinear problems in structural dynamics
is briefly summarized. Panel flutter was investigated
to make a critical compartson between theory and ex-
periment concerning the flutter of plates and shells in

a supersonic flow, Wtth the aim of formulating a realts-
tic computing program to analyze panel flutter tn aero-
space vehtcles, plausible stmplifying assumptions are
examined in the light of experimental results, Struc-
tural dynamics research was conducted to study the non-
linear problems of shell buckltng, shell vibrations, and
shell dynamic responses. Thin circular cylindrtcal
shells and thin sphertcal shells were chosen as objects
of study because they are classical problems of wide
current interest and usefulness in the tndustry. Non-
linear features were emphasized.
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California Inst. of Tech. Graduate Aeronautical Labs,,
Pasadena.

SUPERSONIC SEPARATED AND REATTACHING
LAMINAR FLOWS: I. GENERAL THEORY AND APPLI-
CATION TO ADIABATIC BOUNDARY LAYER-SHOCK
WAVE INTERACTIONS, by L. Lees and B, L. Reeves.
Oct. 4, 1963, 72p, tncl. diagrs. refs. (Technical rept.
no. 3) (AFOSR-64-0893) (AF AFOSR-63-54)

AD 437687; AD 600097 Unclassifted

Lamimar boundary layer-shock wave tnteractions are
studied tn whtch the prcssure rtse generated tn an
external supersontc, tnvisctd flow is commmanicated up-
stream through the boundary layer, and thereby induces
flow separation. An tntegral or moment method is used
tn which the first moment of momentum ts employed,

tn addition to the usual momentum tntegral (zeroth
moment), By thts means the velocity and enthalpy pro-
filed are characterized by a single independent parame-
ter not expltcttly related to the iocal static pressure
gradient. Thts method ttself ts not new, but tt turns
out that tts successful appltcation to separated and re-
attachtng flows htnges on the proper choice of the one-
parameter famtly of veloctty profiles utilized to repre-
sent the tntegral properties of the viscous flow, 1tts
shown that the Stewartson reversed-flow proftles and

their Cohen Reshotko analogues for flows with heat trans-

fer have the qualttatively correct behavior; polynomials
do not.
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California Inst. of Tech. Graduate Aeronautical L2bs.,

Pasadena,

THE ACCURACY CF APPLYING LINEAR PISTON
THEORY TO CYLINDRICAL SHELLS, by H. Krumhaar,
Mar. 1963, 28p. (AFOSR-4668) (AF AFOSR-63-352)
AD 408387 Unclassifted

The aerodynamic pressure acting on a circular cylindri-
cal shell of infinite length in an air-flow parallel to the
cylinder axis ts studied. The shell is deformed by a
harmionically osctllating standing wave of a sinusotdal
pattern. Based upon the exact solutions, asymptotic
expangions are developed for the aerodynamic pressure.
In this manner the accuracy of the linear piston theory
approximation, when applied to cylindrical shells, is
investigated. Furthermore improved approxtmations
can be obtained from these asymptotic expansions.
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California Inst, of Tech. Graduate Aeronautical Labs.,

Pasadena.

THE BUCKLING OF CLAMPED SHALLOW SPHERICAL
SHELLS UNDER UNIFORM PRESSURE, by R. R.
Parmerter. Nov. 1963, 97p. (AFOSR-5362)

(AF AFOSR-63-352) AD 429764 Unclassifted

The problem of the buckling of clamped sphertcal shells
under uniform external pressure is examtned. A theo-
retical study ts carrted out to determtne if asymmetri-
cal modes partictpate in the snap-through process. It
is shown that asymmetrical buckling does occur tna
certain range of a geometric parameter, at loads which
are signiftcantly less than those predicted from sym-
metrtcal theory. Additional effects can be expected if
the shell has symmetrical or asymmetrtcal imperfec-
tions, however, the present study considers only the
perfect shell. Experiments were carrted out with
copper shells fabricated by an electroforming process.
The initial imperfections tn the test specimens were

of the arder of 1/10 of the thtckness. The buckling
loads of these shells exceeded the loads whtch have
previously been reported by as much as a factor of two
at higher values of the geometrtcal parameter. Good
agreement ts found between theary and expertment, and
with the recenily published asymmetrical theory of
Huang.
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SOME RECENT CONTRIBUTIONS TO PANEL FLUTTER
RESEARCH, by Y. C. Fung. [1963] [12]p. incl. tllus.
diagrs. refs. (Publ. no. 548) (AFOSR-64-0111)

(AF AFOSR-63-352) AD 430663 Unclassified

Presented at Thirty-ftrst annual meeting of the IAS,
New York, Jan. 21-23, 1963.
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Also published in AIAA Jour., v. 1: 888-909, Apr. 1963,

With the objective of formulating a realistic computing
program to analyze panel flutter in aerospace vehicles,
plausible simplifying agsumptions are examined in the
light of experimental results. It is shown that in certain
areas very simple analysis yields respectable results,
whereas in other areas great elaboration is necessary

to obtain an accurate prediction, Inparticular, the role
played by the boundary layer flow is discussed. The
attenuation and phase shift in preasure- deflec’ion rela-
tionship caused by the boundary layer can become
important under certain circumstances. Examples are
given which show that the boundary layer greatly stabil-
izes flat plates in a transonic or low supersonic flow and
circular cylindrical shells at higher Mach numbers.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadema,

THE ACCURACY OF LINEAR PISTON THEORY WHEN
APPLIED TO CYLINDRICAL SHELLS, by H. Krumhaar,
[1963] [2]p. (AFOSR-64-0113) (AF AFOSR-63-352)

AD 430664 Unclassified

Also published in AIAA Jour., v, 1: 1448-1449, June

A short survey of an {avestigation of the accuracy of the
linear piston theory when applied to cylindrical shells
is given. (Contractor's abstract)
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California Inst, of Tech, Graduzte Aeronautical Labs,,

Pasadera.

THE EFFECT OF WALL ELASTICITY AND SURFACE
TENSION ON THE FORCED CSCILLATIONS OF A
LIQUID IN A CYLINDRICAL CONTAINER. PARTI.
ANALYSIS, by P. Tongand Y, C. Fung, Oct. 1964
{36]p. incl. dlagr. refs. (AFOSR-64-2019) (AF AFOSR-
63-352) AD 608548 Unclassified

The stability of a fluid contained in a circular cylindricai
tank with a flat, flexible bottom under a periodic axial
excitation was studied. An analytical difficulty for the
solution of the linearized equations in the form of infinite
series was discussed. A variational approach is formu-
lated. Anapproximate solution results in a pair of
coupled ardinary differential equations with periodic
coefficients. A method of handling the stabiiity of the
solutions of such a sysiem of equation is presented.
Numerical resulis will be discussed in a later article,
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California Inst, of Tech. Graduate Aeronautical Labs.,

Pasadena.

LARGE ELASTIC DEFORMATION OF THIN CYLINDRI-
CAL TUBES, by J.-s. Lee. Oct. 1964, 46p. incl.
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diagrs. tables. (AFOSR-64-2020) (AF AFOSR-63-
352) AD 608546 Unclassified

Considered is an elastic, {incompressible, isotropic
material whose constitutive law is specified by a strain-
energy function W which is a function of two strain in-
variants Iy and Iy. In the mathematical theory of

large deformations of axially symmetrical elastic mem-
branes, the governing equations are a set of nonlinear
ordinary differential equations. Three types of defarma-
tion of thin circular cylindrical rubber tubes are dis-
cussed. In the first t;pe a rubber tube is deformed into
another by simultarcous inflation and extension of the
tube. The second type of deformation consideredisa
stretching of the tube without internal pressure. The
third type is a tube inflated by internal pressure, with
ar without a change in total length or end diameter. In
these two types the deformed tube is a curved surface
of revolution; the analysis is more ccmplicated, and the
calculations are restricted to Mooney-Rivlin materials.
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California Inst. of Tech. Graduate Aeronautical Labs.,
Pasadem.

NONLINEAR PROBLEMS IN STRUCTURAL DYNAMICS,
by Y. C. Fung. Final rept. Oct. 15, 1964, 10p.
(AFOSR-64-2228) (AF AFOSR-63-352)

Unclassified

Research in the areas of aercelasticity, panel flutter,
shell instability, shock and vibrations of mechanicai
and aeroelastic systems, and damping mechanism is
discussed.
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California Inst. of Tech. [Graduate Aeronautical Labs. ]
Pasadena.

[INVESTIGATION IN FLUTTER OF THIN WALL
CIRCULAR CYLINDER OF FINITE LENGTH IN
SUPERSONIC STREAMS] Untersuchungen iiber das
Flattern eines dinnwardigen, kreisrunden Zylinders
endlicher Linge in Uberschallstromung, by H.
Krumhaar. [1963] [8]p. incl. diagrs. refs. (AFOSR-
65-2473) (AF AFOSR-63-352) AD 629625
Unclassified

Also published in Jahrbuch der WGLR, 1963, p, 306-

A short review is given of flutter investigations for a
thin cylindrical shell of finite length in a supersonic
air stream with rertriction to axisymmetrical modes.
Using the linearized Timoshenko shell equations and
the linear piston theory, the flutter problem is reduced
10 a nonself-adjoint, ordinary eigen-value problem.
This problein is solved without further approximations.
Using these results flutter boundaries for the cylinder
are derived. The reliability of the underlying physical
assumptions can then be investigated by comparison
with experimental results,
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SOME THEORETICAL AND EXPERIMENTAL RESULTS

CONCERVMING THE GROWTH OF BOUNDARY LAYERS

IN PLASMA ACCELERATORS, by F. E. Marble and

E. E. Zukoski. Fimal rept. Feb. 1963, 32p. incl.

diagrs. tables, refs. (AFOSR-4627) (AF 49(638)758)
Unclassified

The work accomplished to date is summarized under 3
headings: (1) Analysis, (2) Tonization rates in noble
gases, and (3) Gas phase and surface phenomena affect-
ing the electrical properties of potassium-seeded argon.
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California Inst. of Tech. Guggenheim Jet Propulsion

Center, Pasadem.

NON-EQUILIBRIUM ELECTRICAL CONDUCTIVITY
IN A SEEDED PLASMA, by E. E. Zukoski, T. A.

Cool, and E. G. Gibson. Apr. 1964, 87p. (AFOSR-
64-0648) (AF 49(638)1285) AD 602683 Unclassified

Measurements of conductivity were made ina plasma
composed of argon seeded with potassium vapor. The
gas temperature was 2000°K; the pressure, one atmos-
phere; the potassium concentration was between 0. 22
and 0.80 mol-%, and the current density was between

1 and 80 amp/sq cm.. Conductivity values were calcu-
lated from a two-temperature model in which the energy
dependence of the cross cections and radiation losses
from the plasma are taken into account. The theoretical

tures for Cr I and Cr I behind reflected shock waves
were measured.
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California Inst. of Tech. [Guggenheim Jet Propulsion

Center] Pasadena.

SHOCK TUBE MEASUREMENTS OF THE ABSORPTION
OSCILLATOR STRENGTH FOR THE OHZL- 2 ELEC-
TRONIC BAND SYSTEM, by R. Watson. [1964] [7]p.
{AFOSR-64-1040) (AF AFOSR-63-T1) AD 441493
Unclagsified

Also published in Jour. Quant. Spectros. and Radiative
er, v. 4: 1-7, Jan./Feb. 1964,

Previous shock tube measurements of the oscillator
strength for the OH2Z -2y band system made in this
Laboratory have been corrected. Light scattering in
the absolute intensity calibration has been elimtnated
and a continuous flushing technique was used for prepara-
tion and iniroduction of the water vapor-argon test gas
mixture into the shock tube. The experimental tech-
nigue remains essentially the same as in the earlier
studies: hot gas samples of OH at 3100-3500°K were
produced by the dissociation of HyO behind the reflected
shock, and the linear rate of increase of absolute
spectral intensity in the transparent gas region was
measured by monitoring emission from axial observa-
tions in the shock tube, The absorption electronic
f-numer faor the 2€ - 2¢ band system has been deter-
méned from the shock tube measurements as (3.9 +

0.9) x 103,

ard experimental values are in excellent agreement. 151

California Inst, of Tech. Palomar Cbservatory, Pasadena.

i
i
1)

149

California Inst. of Tech. Guggenheim Jet Propulsion

Center, Pasadena.

ABSOLUTE INTENSITY MEASUREMENTS AND GAS
EMISSIVITIES AT ELEVATED TEMPERATURES AND
PRESSURES. Final technical rept. Nov. 15, 1962-
Dec. 31, 1983, 4p. (AFOSR-J1337) (AF AFOSR-63-
71) AD 426569 Unclassified

Similarity groups were derived for multicomponent,
reacting gas mixtures with radiative energy transport.
Resuiting relations were used to consider the feasibility
of scaling for flow processes with radiative energy
transport under highly simplified conditions. Oscillator
strength and spectroscopic temperature determinations
on OH in a shock tube were carried out. The shock
tube study of the 2.7-3.2 u band of water vapor, was
continued. The purpose of this study was simultaneous
measurement of the absolute intensity of the band both
in emission and in absorption at 1000°K. This objective
was accomplished and emission measurements were
made at 3000°K, Extensive data were rcollecter on the
absolute GF numbers of several lines of neutral and
fonized chromium carbonyl. Data on the relaxation
times for excitation and ionization of chromium were
also ovtained in these expertments. Electronic tempera-
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ON THE ACCELERATION OF PARTICLES IN SHOCK

FRONTS, by E. Schatzman, [1963] [16]p. incl. diagrs.

tables. (AFOSR-2249) (AF 49(638)21) AD 423427
Unclassified

Also published in Ann, Astrophys., v. 26: 234-249,
May-June 1963,

Charged particles can be accelerated in a perpendicular
magnetohydrodynamic shock wave, The scattering of
particles by the clumpiness of the magnetic field pro-
vides the statistical mechanism which is at the origin

of the energy spectrum. The energies which can be
obtained are quite high, even for weak shocks, but the
stronger is the shock, the larger is the number of
accelerated particles. It is possible to derive the
energy spectrum, which obeys toa power law, deeply
related to the nature of the clumaps, which can be those
found in collision-free shocks. The conditions for
acceleration (injection in the accelerating process) are
the same as those for the existence of the clumps in
collision-free shocks, These results are applied to
surface nuclear reactions and provide a good explanation
of Hed in 3 Cen A and Li in lithium stars. (Contractor's
abstract)
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THE ULTRAVIOLET SPECTRUM OF 3 CENTAURI A,
by J. Jugakuand W. L. W. Sargent. [1963](7]p. incl.
tables, refs. (AFOSR-64-0281) (AF 49(638)21)

AD 431085 Unclassified

Also published in Astrophys. Jour., v. 138: 90-96,
July1, 1963,

A list of identifications is given for 65 lines measured
on a Radcliffe coude spectrogram of the region

AX 3120-3700 in the spectrum of 3 Cen A (B4p). Lines
of Mn Tl are present; the resonance Be I doublet 13130
is absent. Relative abundances or upper limits for Be
and the iron-peak elements are derived by comparison
with » Lyr (AC V). The abundance ratio Mn: Fe is
normal in 3 Cen A; that of Ni:Fe is a little low; the
abundance of Be is less than, or equal to, that in » Lyr
while the abundance ratio Cr:Fe is lower in 3 Cen A
than in ~ Lyr by a factor of more than about 40, The
possible relationship between 3 Cen A and the magnetic
peculiar A stars is discussed in the light of these new
results, (Coniractor's abstract)
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California Inst. of Tech. Palomar Observatory, Pasadena.

METAL ABUNDANCES IN THE SUBGIANT £ HERCULIS
AND THREE OTHER dG STARS, by H. L. Helfer, G.
Wallerstein, and J. L. Greenstein. [1963] [21]p. incl.
diagrs, tables, refs. (AFOSR-64-0594) (AF 49(638)-
21) AD 434315 Unclassified

Also Fublished in Astrophys. Jour., v. 138: 97-117,
July 1, 3

Abundances for 32 elements are obtained for the G
stars 7 Her, 99 Her, 8 Com, and 85 Peg. ZHer, a
high- velocity subgiant with well-determined mass,
possesses solar metal abundance; the previously re-
ported metal deficiency of 85 Peg and 99 Her and the
normal metal content of 8 Com are substantiated. A
search for representative unblended lines of 18 addi-
tional elements yielded little additional informatior,
only that these eiements were not strongly overabundant,
The relative excess of o-elements in 85 Peg is con-
firmed, sulfur now being added to the list of observable
a-elements. The manganese deficiency in the metal-
poor stars is wel! established. Abundances of many
elements of atomic weight heavier than the iron group
of elements have been obtained; generally their abund-
ance relative to iron is about the same as in the sun.

In both metal-deficient stars, samarium appears over-
abundant, and there is a possibility that molybdenum
and ruthenium may be overabundant in 85 Peg. (Con-
tractor’s abstract)
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THE 1960 MINIMUM OF R CORONAE BOREALIS, by

C. Payne-Gaposchkin. [1963] [22]p. incl. diagrs. tables,

refs. (AFOSR-64-0596) (AF 49(638)21) AD 434409
Unclassified

Also publighed in Astrophys. Jour., v. 138: 320-341,
Aug. 15, 4

The spectrum of R Caronae Borealis at maximum is
that of a supergiant carbon star of spectral class equiva-
lent to F7. As the star drops to minimum, veiling of the
absorption spectrum is followed by the appearance of a
very rich, bright-lined spectrum with relatively sharp
lines, which fades exponentially, and also by the appear-
ance of several strong, broad, bright lines, which per-
sis? with little change for some time and later fade
abruptly. The average conditions in the layers that
produce the rich, bright-lined spectrum correspond to

6 =1.02, log Pe = -2.0, somewhat lower in tempera-
ture than the photosphere and at much lower electron
pressure. The broad, bright-lined spectrum shows the
H and X lines, the D lines, and a line at 3889A which is
ascribed to He I. The changes during the minimum are
ascribed to a slow contraction of the envelope, leading
to increased density and the deposition of carbon black,
which is responsible for ihe large changes in trightness
and for the reddening of the star's light. The rich,
bright-lined spectrum is neither obscured nor reddened
and is ascribed to an expanding chromosphere that fades
progressively. The broad, bright-lined spectrum is
ascribed to materlal which is ejected with high velocity
in connection with the initial contraction of the envelope
and is collisionally excited when it interacts with a cir-
cumstellar cloud. The other cool stars of R Coronae
class behave in a similar manner and their rate of
variation is shown to be related to their photospheric
temperatures. {Contractor’s abstract)
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PREDICTED FLUXE S AND LINE INTENSITIES IN
LATE- TYPE MODFL ATMOSPHERES, by R. Cayrel
and J. Jugaku. [1963][66]p. incl. diagrs. tables, refs.
(AFOSR-64-1397) (AT 49(638)21) AD 444001
Unclassified

Also published in Ann. Astrophys., v. 26; 495-560,

The determination of the chemical composition of stars
requires the knowledge oi the dependence of stellar line
intensities and colors on temperature, surface gravity
and metal/hydrogen ratio, This dependence is often
obtained with neglecting the photospheric structure
which is replaced by one representative point (single-
layer approximation). In this paper this dependence is
tabulated by model atmosphere computations. A series
of model atmospheres, representating main-sequence
stars in the temperature range theta-effective = 0.7

to 1.4, was computed with metal/hydrogen ratios from
0.1 to 1.0 times that in the sun, The predicted
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emergent fluxes in the continuous spectra are given,
The strengths of weak lines are tahulated for eight
elements for various excited levels and wavelengths.
The various factors affecting the strengths of typical
metallic lines when the metal abundance is decrezsed
are discusned in detail. Approximation formulae are
given. Thecretical luminosity and blanketing effects
on the photoelectric B and V colors are also computed.
(Contractar's absiract)
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California Inst. of Tech. [Palomar Observatary]
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THE CHEMICAL COMPOSITION OF TWO CH STARS,
H)> 26 AND HD 201626, by G. Wallerstein and J. L.
Greeustein. [1964] [17]p. (AFOSR-64-1970) (AF 49-
(638)21) AD 452344 Unclassified

Also published in Astrophys. Jour., v. 139: 1163-1179,
May 15, 1

The high-velocity CH stars appear to be deficient in
metals but rich in carbon and heavy elements. By a
comparative curve-of-growth analysis using the G8 TI
star epsilon Virginis as a standard, it was found that
the CH stars, HD 26 and HD 201626, are metal-poor
by factars of 5 and 30, respectively. Both stars show
a carbon-to-iron ratio 5 times higher than epsilon Vir.
There is no evidence for the presence of C13. 1In addi-
tion, both show an excess of Ba, La, Ce, and Nd with
respect to Fe, by faccors of about 20. Eu is enhanced
by only a factor of 5 in HD 26, and by less than 2 in
HD 201626. Except for their general metal deficiency
these stars have relative abundances of C:Fe:Ba very
similar to the population I Ba T star, HD 46407,
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THE NEAR INFRARED SPECTRUM OF NOVA
HERCULIS 1963, by B. Baschek. [1964] [6]p. (AFOSR-
64-1971) (AF 49(638)21) AD452503 Unclassified

Also published in Publ. Astronom. Soc. Pacific,
v. 76: 22-27, Feb. 1964,

Ten infrared spectrograms of Nova Herculis 1963
were obtainad with the coude spectrograph of the
100-in, telescope on Mount Wilson between Feb. 14
and July 5, 1963, covering the interval between the 9th
and the 149th day after the outburst of the nova, The
spectra, taken or ammoniated Eastmar [-N emulsion,
with the 16-in. camera at a dispersion of 40 A/mm,
and with the 8-in. camera at 80 A/mm are listed, The
stellar spectra were widened to 0. 2mm or more on the
plate. Tracings were made on an intensity scale using
strip or wedge calibration. The nova's continuous
snectrum cannot be seen afte» May 14. Absorption
lines of the principal, diff se enrhanced, and Orion sys-
tem are found before Apr. 5, mostly for Hi, He i,

Ni, and Oi. They are listed with wavelengths meas-
ured relative to superposed nearly atmospheric lives.

A\
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As a measure of their strength, the maximum absorp-
tion with respect to a local continuum and the total
half- width are given.

158

California Inst. of Tech. Palomar Observatory,
Pasadena,

THE EFFECT OF SELF ABSORPTION OF BALMER-
LINE RADIATION IN GASEOUS NEBULAE DUE TO
HYDROGEN ATOMS IN THE 2s STATE, by E. R.
Capriotti. [1964] [9]p. incl. diagr. tables. (AFOSR-
64-2300) (AF 49(638)21) AD 452247  Tinclassified

Also published in Astrophys. Jour., v. 140: 632-637,
Avg. 15, i

This paper describes an investigation oi the effect of
self-absorption due to hydrogen atoms in the 2s state.
The results indicate that for equivalent optical depths
in the 2p yields (3s, 2d) and the 2s yields 3p lines,

the effects of absorption from the 2s level are greater
than the eifects of absorption from the 2p level.
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California Inst. of Tech. Palomar Observatory,
Pasadena.

ON A RECENT ABUNDANCE ANALYSIS OF 7 SEX-
TANTIS, by W. L. W. Sargent, L. Searle, and G.
Wallerstein, [1964] [3]p. (AFOSR-65-1075) (AF 49-
(638)21) AD 620493 Unclassified

Also published in Astrophys. Jour., v. 139: 1015-
1017, Apr. 1, 1964.

In an abundance analysis of the high-velocity A star, 7
Sextantis, by Wallerstein, Stone, and Williams (1262),
one of the conclusions reached was that the He:H ratio
in 7 Sex is about 10 and that C is overabundant by a
factor of about 20. In the present note this is shown
to be inaccurate and that 7 Sex has a normal composition
in every respect. Itis postulated that this inaccuracy
possibly arose through adopting toolow a temperature
for 7 Sex.
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California Inst. of Tech. Palomar Observatory,
Pasadenma.

STUDIES OF THE PECULIAR A STARS. 1. THE
SILICON-ABUNDANCE ANOMALY, by L. Searle and
W. L. W, Sargent. [1963] [20]p. incl. diagrs. tables,
refs. (AFOSR-65-2154) (AF 49(638)21) AD 629036
Unclassified

Also published in Astrophys. Jour., v. 139: 793-812,
pr. 4, .

Equivalent widths of the Si T lines, X 4128 and A 4130,
and the Mg T line, X 4481, have been measured on
10 A/mm spzctrograms of 31 Ap stars and 5 A- and
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B-type normal stars. Both the Si Tl and Mg !l lines are
quite insensitive to temperature and electron pressure
and behave almost identically in normal A- and B-type
stars. There are large variations in the relative
strengths of the Si IT and Mg II lines in the Ap stars
whicb is interpreted as abundance variations, both in
the Si/H ratio and the Mg/H ratio, from star to star.
Balmer-line profiles have also been measured; those
of the Ap stars do not differ systematicaliy from those
of normal stars of the same color. Published U - B
and B - V colors and the Balmer-line profiles have
been used to deduce representative values of 8 and log
Pg for each star, and abundance ratios Si/H and Mg/H
derived. The Mn stars have normal abundances of both
Si and Mg, while the stars in which A 4200 of Si U is
strong are overabundant in Si by factors ranging from
about 10 to about 60; in the A 4200-Si stars, the abund-
ance ratio Si/Mg has an approximately constant value
of about 60 times normal. All these stars have B - V
< 0.0 but otherwise no dependence of Si abundance on
color. The redder Ap stars, having strong lines of Eu,
Cr, and Sr, are slightly overabundant in Mg and have
Si abundances varying from 10 times normal to 10 times
less than normal. Equivalent widths or upper limits,
have als 0 been measured for the He I line, 214471, and
for CTI, A 4267, which behave in a similar manner in
normal stars, In the Mn stars the lines are normal or
slightly weak for the color, but in the A 4200-Si stars
both C Tl and He I are very weak.
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California Inst. of Tech. Palomar Observatory,
Pasadena.

THE ISOTOPE RATIO C!2/c!% IN A COMET, by A.
Stawikowski and J. L. Greenstein. [1964] [14]p. incl.
illus. diagr. tables, refs. (AFOSR-65-0396) (AF 49-
(638)1323) AD 612579 Unclassified

Also ;ublished in Astrophys. Jour., v. 140: 1280-1291,
t. 1, 3

High-resolution spectra of Comet Tkeya (1963a) show

the Clzc13 (1,0) band at A 4745 with measurable
strength. Its intensity has been measured and compared
with the intensity of two unresolved-triplet, rotational
iines of C12c12(1,0). The structure of the isotope band
has been computed to obtain the number of lines forming
the observed head, From the theory of the excitation

of comtitzlinfg by resonance fluorescence, the isotope
ratio C'4/C"” is derived as 70 + 15. Solar-al.sorption
features, although included, modify the excitation pattern
of the Cy lines only siightly, unlike the CN band which
has strongly deficient fglar radiation. A feature at

A 4752 appears near cl3¢l13 (1,0). Ita strength is too
great to be compatible with C13/C13 .. 70, requiring

all énqsceptably iow value. A discussion as to whether
C*“C" can be de-excited by pure rotation, unlike the
homonuclear C12 molecules, leads to no definite con-
clusion since the dipole moment of C12¢13 is unknown.
It is believed that A 4752 is largely affected by a biend
with NHy. Another siight blend, at A 4745, maY reqlutre
a slightfy higher isotope ratio C1¥C13. The cl12/¢l3
ratio is near that on the earth, Some implications for
the early history of the colar system are drawn. U
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the solar Clz/(;13 ratio proves indeed to be very bigh
the cometary C 3 could have been produced by neutron
irradiation.
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STUDIES ON OPTICAL SCATTERING AS A TECH-
NIQUE FOR PLASMA DIAGNOSTICS, by S. E. Schwarz.
May 1964, 105p. incl. ilius, diagrs. refs, (Scientific
rept. no. 1) (AFOSR-64-1143) (AF 49(638)1322)

AD 603738 Unclassified

When a pulse of intense light from a giant-pulse laser
passes through a plasma, a very small fraction of the
light is scattered out of the beam as a result of
('Thomson') scattering by free electrons. Under suitable
conditiors the intensity of the scattered ligbt is propor-
tional to the density of free electrons, while its spectral
distribution is related to the velocity distribution of the
free electrons through the Doppler formula. Thecretical
considerations are discussed. An apparatus for conduct-
ing scattering experiments was constructed. Measure-
ments conducted at various times in the development

of an afterglow plas mz indicate Doppler broadening of
the scattered light; the broadening disappears as the
electrons cool during the first three microseconds of the
afterglow. Measurements of electron density as a func-
tion of time were made in the afterglow. Twe unexpected
laser-plasma interactions were ochserved, The first

is designated as 'induced plasma luminosity' and the
second as 'giant scattering’. Botb effects appear tobe
related to the presence of bydrocarbon impurities in

the gas.

163
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AN ANALYSIS OF PERTURBED CONFOCAL RESONA-
TORS, by J. F. Asmus. Sept. 1964, 141p. (Scientific
rept. no. 3) (AFOSR-64-2074) (AF 49(638)1322)

AD 609769 Unclassified

An amalytic technique is developed for computing mode
functions and associated diffraction losses of perturbed
multimode optical resonators. Itis ba: d upona con-
sistent field formulation of resonance in an open two-
mirror system. To illustrate the method the theory of
confocal resonators is extended to include configurations
differing from the confocal case by small geometrical
perturbations, This involves computing and expanding
a perturbed Green's function for such near confocal
resonators. Diffraction losses for certain statistical
and deterministic perturbations are computed and re-
lated to disturbances a~isiag from an imperfect figure,
poiish or alignment of the mirrors. The design and
construction of a stable lager spectrometer consisting
of a single mode trnecble gas laser and a swept inter-
ferometer are described. Measurements of the diffrac-
tion losses of perturbed confocal resonators are found
to be in agreement with the above analysis.
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ATTENUATION OF SHEAR WAVES IN THE UPPER
3 AND LOWER MANTLE, by R. L. Kovachand D. L.
Anderson. [1964] [10]p. incl. diagrs. table, refs.
(AFOSR-65-2917) (AF 49(638):337) AD 612859
Unclassified
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i Also published in Bull. Seismol. Soc. Amer., v. 54:
5 £ 1855-1864, Dec. 1964.

L; ] The attenuation of seismic waves is a direct measure

: E of the absorption due to nonelastic processes in the
earth, The well known difficulties in obtaining body wave
amplitude decrement data have been evoked by studying
the spectral ratios of multiple ScS and sScS phases

from two deep focus earthquakes recorded at near nor-
mal incidence. The average Q, for shear, in the mantle
is about 600 for the frequency range 0.015 to 0.07 cps.
Assuming that equal radiation occurs upwards and down-
wards from the source the average Q for the upper 600
km of the mantle is determined to be about 200 and

about 2200 for the rest of the mantle. The value for Q
at the base of the mantle is at least 5000 for shear
waves,

~
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INFERENCES ON CRUSTAL VELOCITIES AND
DENSITIES FROM P WAVE DELAYS AND GRAVITY
ANOMALIES, by F. Press and S. Biehler. [1964] [17]p.
incl. diagrs. tables, refs. (AFOSR-65-2919)

(AF 49(638)1337) AD 612216 Unclassified

Also published in Jour. Geophys. Research, v. 69:
2§7§-%§§5, July 15, 1964.

A correlation is demonstrated between P wave delays
and Bouguer gravity anomalies. For Caiifornia data it
is given approximately by (Ag) = 355PD where (2g) is
the Bouguer (slab equivalent) gravity change in milligals
and PD is the delay in seconds. The increases in P
wave delays and negative gravity anomalies associated
with topographic highs are manifestations of isostatic
adjustment. However, composition changes of the type
implied by empirical velocity- density relationships
cannot explain the gravity changes associated with P
wave delays in California batholiths. One way to re-
concile the discrepancy is to postulate velocity reversals
in the batholith, A thermal argument shows that
anomalously high temperatures are likely to occur
under the Sierra Nevada because of the unusually large
thickness of batholithic rock, Velocity reversals under
such circumstances are plausible., (Contractor's
abstract)
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THEORETICAL AND OBSERVED ACDUSTIC-GRAVITY
WAVES FROM EXPLOSIVE SOURCES [N THE ATMOS-
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PHERE, by D. G. Harkrider. [1964] [26]p. incl.
diagrs. refs. (AFCSR-65-2920) (AF 49(638)1337)
AD 612217 Unclassified

Also published in Jour. Geophys. Research, v. 69:
52§5-§321, Dec. 15, 1964.

A matrix formulation is used to derive the pressure
variation for acoustic-gravity waves from an explosive
source in an atmosphere modeled by a large number of
isothermal layers. Comparison of theoretical and ob-
served barograms from large thermonuclear explosions
leads to the following conclusions: (1) The major features
on the barogram can be explained by the superposition

of four modes, (2) different parts of the vertical tem-
perature structure of the atmosphere control the relative
excitation of these modes, (3) a scaled point source is
sufficient to model thermonuclear explosions, (4) the
Juserved shift in dominance of certain frequencies with
yield and altitude can be explained by means of the
empirical scaling laws derived from the direct wave
near the explosion, and (5) out to 50 degrees from the
source, the observed variation of amplitude with dis-
tance can be accounted for by geometrical gpreading over
a sphc rical surface,
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DETERMINATION OF SOURCE PARAMETERS OF
EXPLOSIONS AND EARTHQUAKES BY AMPLITUDE
EQUALIZATION OF SEISMIC SURFACE WAVES, 1.
UNDERGROUND NUCLEAR EXPLOSIONS, by M. N.
Toksdz, A. Ben- Menahem, and D. G. Harkrider.
[1964] [12]p. incl. diagrs. tables, refs. (AFOSR-65-
2922)° (AF 49(638)1337) Unclassified

Also published in Jour. Geophys. Research, v. 69:
- , Oct. 15, 1964,

A method of determining the source parameters of
explosions and earthquakes from the amplitude spec-
trums of seismic surface waves is described. The
method, called amplitude equalization, involvew the
correction of the ground displacement spectrum for

the propagation effect. This is accomplished by multi-
plying it numerically with the inverse of the frequency
response of the layered medium. The result is the
amplitude spectrum of the source function, which may
be interpreted by itself or jointly with the initial phase
spectrum to determine the source-time variation. The
spectrum3 of the Rayleigh waves from underground
nuclear explosions are compared and the source-time
function is interpreted using the amplitude equalization
method. The time variation of the pressure pulse at the
boundary of the elastic zone is found to be of the form

p(t) = Pote'"t, where 1 is a parameter which depends
on the yield of the explosion and on the medium, For
the events studied, the breadth of the pulse increased

(n decreased) with the yield of the explosion. (Con-
tractor's abstract)
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SPECTRAL RESPONSE OF AN ELASTIC SPHERE TO
DIPOLAR POINT SOURCES, by A. Ben-Menahem.
[1964] [ielp. (AFOSR-65-2923) (AF 49(638)1337)
AD 6122i4 Unclassified

Also %l%iished in Bull. Selsmol. Soc. Amer., v. 54:
- , Oct. 19€4.

A stratified elastlc sphere is excited by an harmonic
dipolar source of arbitrary orientation and depth. The
total field is expanded in serles of vector spherical
harmonics and then condensed into a convenlent form
of a dispiacement dyadic. The Haskell-Gilbert matrix
method is employed to obtain the radial factor of the
displacements for a multilayered sphere. The depend-
ence of the field on the aximuth angle and the fault ele-
ments is obtained for the case of a double-couple at
depth, Expresslons are also developed for the radiatlon
pattern of surface waves over a spherical stratified
earth. (Contractor's abstract)
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RADIATION PATTERNS OF SEISMIC SURFACE

WAVES FROM BURIED DIPOLAR POINT SOURCES IN

A FLAT STRATIFIED EARTH, by A. Ben-Menakem

and D. G. Harkrlder. [1964][16]p. incl. diagrs. tables,
refs. (AF 49(638)1337) AD 445224 Unclassified

Also %ushed in Jour. Geophys. Research, v. 69:
605- , June 15, 1964.

Explicit compact expresslons were obtained for the far
displacement field of Raylelgh and Love waves generated
by force configurations which served to simulate shear-
type faults with arbitrary dlp and slip. The medium
transfer functions for dipolar sources were computed
for a Gutenberg flat continentai earth model with 23
layers. These were then used to obtain universal
radiation pattern charts for couple- and double-couple-
type sources at various depths over the perlod range

50 to 350 sec, It was demonstrated by means of few
typical examples that the radiation patterns of Raylelgh
waves may depend strongly on the depth of the source,
and unlike the fundamental Love mode may be rather
sensltive to small variatlons in irequency. For a given
source and frequency the radiation pattern may differ
conslderably from one mode to another. (Contractor's
abstract)
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SEISMIC SIGNAL ENHANCEMENT WITH THREE-
COMPONENT DETECTORS, by M. Shlmshoni and S.
W. Smlth. [1964] [8]p. (AF 49(638)i337)

AD 612215 Unclassified

Also published In Geophyslcs, v. 29: 664-671, Oct. 1964.

> 36 <

The time-averaged cross-product of vertical and radial
components of ground motion is multiplied by the

originai signal producing a function of ground motion in
which rectilinearly polarized motlon 1s enhanced. This
provides some separatlon of selsmlc signals from noise

when both occupy the same frequency and veloclty bands.

The vertlcal and radial motlon is decomposed Into its
Fourier components, and the parameters of an equlva-
ient ellipse are computed at each instant of time. The
eccentricity, major axis, and angle of inclination of the
ellipse provide criteria for identifying P and SV waves
of different velocltles.
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STUDY OF FREE AND FORCED OSCILLATIONS OF
THE EARTH. Final progress rept. July 1-Sept. 30,
1963 [9]p. incl. diagr. (AF AFOSR-62-355)

AD 424117 Unclassified

Constructlon of the addltional extensometer component
at the Lake Isabella station has been completed. The
new adit has a length of 125 ft; oriented perpendicular to
the original component. As in prevlous designs the
25-meter quartz extensometer standard is suspended
within a concrete trough. Piers in the form of 6 ft
lengths of 12-in. diam water well casing were cemented
into the rock to a depth of 5 ft for anchoring the fixed
end of the quartz standard and the transducer respec-
tlvely. The rough is covered to protect the quartz
tube and the transducers from dust and damage by
falling rock and reduce temperature variations. Near
the junctlon of the two tunnels a sealed bulkhead has
been installed for reducing barometric pressure varia-
tions and consequent nolse from this source. A closed
loop dehumidification system has been installed to

. maintain a low humidity within the adit, (Contractor's
abstract)
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California Inst. of Tech. Seismological Lab., Pasadena.

SOURCE-MECHANISM FROM SPECTRA OF LONG
PERIOD SEISMIC SURFACE WAT'ES. 3. THE ALASKA
EARTHQUAKE OF JULY 10, 1958, by A. Ben-Menahem
and M. N. Toksdz. [1963]({14]p. (AFOSR-5359)

(AF AFOSR-63-25) AD 626488 Unclassifled

Also published in Bull. Seismol. Soc, Amer., v, 53:
955-9;9, Oct, 1963.

Source-mechanism 1s derived from amplltude and phase
spectra of mantle Love and Rayleigh waves of the Alaska
earthquake of July 10, 1958. An agreement between
theory and observations is obtained for a unllateral
fauit of 300-350 km, which ruptured with a speed of
3-3.5 km/sec in the directlon N40 degree W, Fault
length is in good agreement with the extent of aftershock
distribution in the month of July, 1958, and the time of
rupture checks wlth the duratlon of an impressive
T-phase recorded at Hawaii. The phases of the signals
are corrected for propagation, instrumental shift and
the source finiteness. Initial phases thus nbtained
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agree on a mech2nism of a right double-couple with
a unit step-function in time. (Contractor's abstract)

173
California Inst. of Tech. Seismological Lab., Pasadena.

THE ANELASTICITY OF THE EARTH, by D, L.

Anderson and C. B. Archambeau. [1964][14]p. incl.
diagrs. .ables, refs. (AF AFOSR-63-25) AD 445223
’ Unclassified

Also published in Jour. Geophys. Research, v. 69:
2@1-2%&1, May 15, 1964.

The attenuation of seismic waves is one manifestation
of the earth's anelasticity and is not unrelated to the
response of the earth to stresses of longer duration.

A method is developed for the analysis of the amplitudes

of dispersed wave trains and free oscillations which
yields the anelasticity () as a function of depth in the
earth just as the frequency spectrum yields the elas-
ticity-density structure.
of the method are essentially identical to those of the
dispersion method. The amplitude decay vs period for

toroidal osciallations and Love waves was computed for

a variety of hypothetical Q distributions in the earth.
Those models which satisfy the available attenuation
measurements have a broad, highly attenuating zone in
the upper mantle and a high-Q lower mantle. (Con-
tractor's abstract, modified)

174

California Inst. of Tech. Seismological Lab., Pasadena.

The advantages and limitations

A CATALOG OF SOUTHERN CAT,1JFORNIA EARTH-
QUAKES AND ASSOCIATED ELECTRON DATA PROC-
ESSING PROGRAMS, by J. M. Nordquist. [1964]
{9]p. incl. diagrs. tables, refs. (AF AFOSR-63-25)
AD 437527 Unclassified

Also published in Bull. Seismol. Soc. Amer., v. 54:
1003-1011, June 1964.

Epicenters, origin times, and other pertinent data on
approximately 9000 earthquakes in the Southern
California region, determined by the Seismological
Lab. at Pasadena for the period from Jan. 1, 1934 to
May 17, 1963, have been entered on IBM punched cards.
This card catalog may be used as input for programs
run on the 1BM 7090, and has been converted to
punched tape for input to the Bendix G-15D in use at the
Laboratory, Programs now operational on the G-15D
will produce from the catalog lists of earthquakes which
satisfy given criteria of geographical location and/or
magnitude range. A system of G-15D programs for
calculating from the catalog the dist» ibution of seis-
micity over the region is described. (Contractor's
abstract)

175

California Inst. of Tech. Seisinological Lab., Pasadena.

EXCITATION OF SEISMIC SURFACE WAVES BY
ATMOSPHERIC NUCLEAR EXPLOSIONS, by M. N.
Tokstz and A. Ben-Menahem. [1964][10]p. incl.
diagrs. tables, refs, (AF AFOSR-63-25) AD 445226
Unclassified

Also published in Jour. Geophys. Research, v. 69:
1638-1648, Apr. 15, 1964,

The Rayleigh waves generated by nuclear explosions

in the atmosphere and by earthquakes are investigated
to determine the relative effects of the source and the
propagation medium on the observed amplitude spec-
trums. 1t is found that when the waves from a given
source propagate along different paths the shapes of
the spectrums change markedly. Comparison of earth-
quake- and explosion-generated waves leads to the con-
clusion that the source characteristics are obscured by
the propagation effects. The theoretical expression -t
the spectrum of the Rayleigh wave displacement is ¢
rived for an explosion in a homogeneous atmosphere.
The yield of the explosion introduces a frequency~
depeadent factor into the equations. Using this frequency
dependence, the relative yields of explosions are com-
puted from the amplitude-spectrum ratios of Rayleigh
waves recorded at a distant station. (Contractor's
abstract)
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California Inst. of Tech. Seismological Lab., Pasadena.

A NOTE ON SURFACE WAVES FROM THE HARDHAT
NUCLEAR EXPLOSION, by K. Aki. [1964][4]p. incl.
diagrs. (AF AFOSR-62-25) Unclassified

Published in Jour. Geophys. Research, v. 69: 1131-
1134, Mar. 15, 1964.

The records from many LRSM stations have been
studied in order to determine the nature and origin of
the Love and Rayleigh waves that were generated by

the Hardhat explosion. A check was first made on the
validity of the assumption that Love and Rayleigh waves
originated from a common source at the same time,
The origin times of the two waves were shown to agree
within the experimental error, and the assumption was
not rejected. The amplitude ratio and the source phase
difference between the two waves were obtained for
various azimuths from the source, and they were shown
to be consistent with the double couple corresponding to
vertical strike-slip fault, the strike direction being
N30°W or NGO°E. The observation, however, permits
a superposition of an explosive source, making the
contribution to the amplitude of Rayleigh waves less than
half of that from the dcuble couple. {Contractor's
abstract)
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177
California Inst. cf Tech. Seismologicai Lab., Pasadena.

A PERTURBATION METHOD FOR ELASTIC WAVE
PROPAGATION. L NONPARALLEL BOUNDARIES,
by I Herrers. [1964]|7p. incl. diagr. (AFOSR-85-
2901) (AF AFOSR-83-28) AD 450874 Unclassified

Also lished in Jour. Geophys. Research, v. 69:
3315-5%])51, Sept. 1964,

This is the first of a series of papers in which a smaii-
perturbation theory for elastic wave propagation is
presented. Using classical perturhation techniques,
boundary corditions are obtained for the perturbation

of the displacement field which, by means of the integrai
representation theorems of elastodvnamics, permit us
to express the solutions to the problems as integrais of
known quantities. In this paper the method is formulated
for mediums with boundarles which are siightiy non-
parallel. R is then applied to a study of the propagation
of Love waves through a crustai layer. (Contractor's
abstract)

178
[California Inst. of Tech. Seismologicai Lab., Pasadena]

BODY FORCE EQUIVALENTS FOR SEISMIC DISLOCA-
TIONS, by R. Burridge and L. Knopoff. [1984] [14]p.
inci. diagrs. refs. (AFOSR-65-2802) (AF AFOSR-63-
26) AD 813116 Unclassified

Aiso %iished in Buil. Selsmoi. Soc. Amer., v. 54:
- , Dec, 1964,

An expliclt expression is derived for the body force to
be appiied in the absence of a dislocation, which pro-
duces radiation identicai to that of the dislocation.
This equivaient force depends only upon the source and
the elastic properties of the medium in the immediate
vicinity of the source and not upon the proximity of
any refiecting surfaces. The thec~v is deveioped for
dislocations in an anisotropic inhomogeneous medium;
in the examples isotropy 1s assumed. For displace-
ment dislocatlon fauits, the double couple is an exact
equivaient body force. (Contractor’s abstract)

179
[California Inst. of Tech. Selsmologicai Lab., Pasadena]

ON A METHOD TO OBTAIN A GREEN'S FUNCTION

FOR A MULTI-LAYERED HALF SPACE, by I. Herrera.

[1964] [10]p. incl. diagr. refs. (AF AFOSR-83-28)
Unclassified

Published in Bull. Seismoi. Soc. Amer., v. 54: 1087-
1003, Aug. 1984,

I: this paper the surface wave terms of the Green's
functlon for a two-dimensionai multi-layered haif space
are obtained. The method used is new and remarkabie
by its simplicity. It is based on the integrai representa-
tion theorems for elastodynamics. The orthogonality
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properties of surface waves are generalized to include
not only Love waves but Rayieigh waves as well.
(Contractor’s abstract)

180
California Inst. of Tech. Seismological Lab,, Pasadena.

TRANSMISSION OF LOVE WAVES PAST A CONTINEN-

TAL MARGIN, by L. “nopoff and J. A. Hudson. Oct.

1963, 17p. (AF AFOSR-83-28) AD 423484
Unclassified

A simplifled two-dimensional model of the continental
margin i8 cunzidcred in which a single layer crust is
assumed to have an abrupt change in thickness. Love
waves are assumed to be propagating normally to this
discontinuity. By a Green’s functlon technique, the
transmission coefficients are derived for waves propa-
gating in either direction. Numerical values are pro-
vided for a wide range of thicknesses and for one set

of physicai parameters for crust and mantle. (Contrac-
tor’s abstract)

181
California Inst. of Tech. W. M. Keck Lab. of

[Engineering Materials] Pasadena.

INFLUENCE OF PREFERRED ORIENTATION ON THE
HALL EFFECT IN TITANIUM, by L. Roesch and R. H.
Willens. [1862] [4]p. inci. diagrs. table. (AFOSR-
J1108) (AF 49(638)1034) Unclassified

Also EALblished in Jour. Appl. Phys., v. 34: 2159-
, Aug. 3

The effect of preferred orientation on the Hall effect

in titanium was examined in an attempt to resoive the
inconslstent results of previous investigators, Three
specimens of iodide titanium were prepared with differ-
ent textures and the Hall coefficlent & each was meas-
ured between 4.2° and 295°K. The Hall coefficient was
found to depend on both temperature and preferred
orientation. At room teinperature it was determined to
be -1.8 x 10" m3/C in two specimens and +2 x
10-11m3/C ina third one. From the x-ray amaiysis of
the texture and the Hall coefficient data, it was con-
cluded that the positive component of the Hall coefficient
was associated with the hexagonal axis of titanium, being
parallel to the magnetic fieid. (Contractor's abstract,
in part)

182
Caiifornia Inst. of Tech. W. M. Keck Lab, of

Engineering Materiais, Pasadena.

[PHYSICAL PROPERTIES OF METALS AND ALLOYS
AT ELEVATED TEMPERATURES] by P. Duwez.
Final rept. Nov. 1, 1961-Apr. 30, 1964. Sept. 1964,
3p. (AFOSR-84-1879) (AF 49(638)1034)

Unciassified
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& Research is summarized on the effect of crystal orienta- emphasis on the ongoing research and current method-
3 tion on electrical resistivity and Hall coefficient of logical and theoretical problems. A half-day session
E hexagonal metals. Titanium and zirconium were chosen was allotted to each of the 10 participants, during which
because previously reported data on Hall coefficient in he was free to present any materials of his choosing.
l- polycryetalline titanium were contradictory. Results
H indicated that the Hall coefficient depencs strongly on
14 temperature and crystalline texture. i85
i e Cziifornia U. [Dept. of Astronomy] Berkeley.
THERMODYNAMICS OF A REACTING GAS, by M. S.
California Inst. of Tech. [W. M. Keck Lab, of Vardya. [1064][6]p. (AFOSR-64-2307) (AF AFOSR-
Engineering Materials] Pasadena. 63-171) AD 452285 Unclassified
MATERIALS PROBLEMS AT HIGH TEMPERATURES, Also P@blished in Amer. Jour. Phys., v. 32: 520-525,
{ by P. Duwez. [1964][14]p. [AF 43(636)1034] July 1964,
i Unclassified
H Thermodynamical properties of a gaseous mixture
Published in High Temgeratures in Aeronautics; Proc. undergoing dissociation or ionization, or both, were
3 Symposium held in Turin tu celebrate the 50th annivers- considered in a general way. As a special case, the
ary of the Laboratorio di Aeronautica, Politecnico di behavior of ionizing hydrogen gas was studied. It is
! Torino (Raly) (Sept. 10-12, 1962), ed. by C. Ferrari. found that a perfect gas behaves as an imperfect gas in
E Milano, Tamburini Editore, 1964, p. 385-308. niany ways, when undergoing dissociation or ionization.

(Contractor's abstract)
A review is presented of the materials problems en-
countered in high speed aircrafts and missiles. Both

structural and engine materials are discussed. Each 166
type of material (metallic, ceramic or plastic) has
intrinsic temperature limitations and the term "high California U. Dept. of Astronomy, Berkeley.
temperature"” should be considered as a ratio of the
operational temperature to the melting point of the THE SPECTRUM OF GAMMA PEGAS] BETWEEN
nmaterial rather than the abgolute value of the tempera- 3300 AND 3030A, by E. Bohm-Vitense, D. M. Pyper,
ture in service. Fror this point of view, the high and G. Wallerstein. Mar, 11, 1964, 3p. (AFOSR-65-
2 temperature problem exists for practically all engineer- 0401) (AF AFOSR-63-171) AD 612576 Unclassified
ing materials. The physical properties of iaterest at
high temperature are discussed. Four classer of metal- Also published in Astrophys. Jour., v. 140; 807-609,
lic materials, namely light metals, titanium alloys, Aug. 15, 1964
1 steels and related alloys, and refractory metals are re-
| viewed. For applications involving cxtremely high tem- A 2-A/mm spectrogram of ¥ Pegasi (type B2 IV) was
b peratures, cooling or ablatior must be considered and obtained with the coude spectrograph of the 120 in. re-
1 this approach brings in physical properties of material flector. The plate is properly exposed from about
which are less familiar to the aircraft or engine de- 3300A to a little below 3050A. The primary purpose
signers. Finally, a brief account is given of the most was to search for lines of Fe II to test the suggestion
fruitful avenues for fundame:-tal research in the field that the fluxes of B stars below A 2500 might be strongly
of high temperature materials. influenced by blanketing due to numerous lines of singly

ionized atcms, The resonance lines of Be Tl were
searched in order to set an upper limit to the abundance

164 of beryllium.
California U. Center for Human Learning, Berkeley.
167

SECOND CALIFORNIA CONFERENCE ON VERBAL

LEARNING AND VERBAL BEHAVIOR, byB. J. California U. [Dept. of Astronomy] Berkeley.

Underwood and L. J. Postman, [1963] [13]p. (AFOSR-

66-1156) (AF AFOSR-63-229) AD 641437 A NEW METHOD OF AUTOMATIC COMPUTATION OF

Unclassified - STELLAR EVOLUTION, by L. G. Henyey, J. E.
Forbes, and N. L. Gould. [1964][12]p. incl. diagrs.

Also published in Jour. Verbal Learning and Verbal (AFOSR-66-0374) (AF AFOSR-63-171) AD 630234

Behavior, v. 2: 203-215, Aug. 1963, : Unclassified

The second of a series of 3 research conferences on Also @hshed in Astrophys. Jour., v. 139: 306-312,
I verbal learning and verbal behavior was held from Jan. 1, 5

‘May 13-17, 1963, at the University of California Con-

ference Center at Lake Arrowhead. The purpose of A method is described for obtaining time sequences of

these conferences is to provide an opportunity for the stellar models describing evolutionary clhanges. This
f exchange of information on current research develop- method i8 a modified version of an earlier one described
: ments in the areas of verbal learning and verbal be- by Henyey, Wilets, Bohm, LeLevier, and Levee (1959).
£ havior. The discussions were informal, with exclusive The modifications involve the evaluation of all guantities
3
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at the same discrete points. The technique provides for
coupling the interior integrations to those for model
atmospheres based on mixing-length theory. The scope
of the formaiism is such as to provide for a wide range
of calculations for sphericaily symmetric configurations
in hydrostatic equilibrium. (Contractor’s abstract)

188

Caiifornia U. Dept. of Chemistry, Berkeley.

PARTIAL RATE FACTORS FOR NITRAT{ON OF
FLUORANTHENE, by A, Streitwieser, Jr. and R. C.
Fahey, [£962]([3]p. incl. diagr. tables, refs. (AFOSR-
65-0215) (AF 49(638)105) AD 6f1348 Unclassified

Aiso pblished in Jour., Org. Chem., v. 27: 2352-
2355, July 1952.

Nitration of fluoranthene gives the following partial
rate factors relative to a f-naphthalene position: (1) in
acetic anhydride at 0° —1, 0.7; 3, 2.9; 7, 1.2; 8, 1.8;
in acetic acid at 50° -1, 0.3; 3, 8.1; 7, 0.6; 8, 2.7.

189

California U. Dept. of Chemistry, Berkeley.

SPECTROSCOPIC AND THEORETICAL STUDIES OF
MOLECULES WITH BONDING WHICH DEVIATES

FROM NORMAL VALENCE RULES, by G. P. Pimental,
B. Brocklehurst and others. Terminal rept. Mar. f,
196{-Feb. 28, 1963. May {963, 9p. (AFOSR-495f)
(AF 49(638)944) AD 413870 Unclassified

Research was devoted to the elucidation of the structural
properties and chemical bonding of molecules with
bonding that deviates from normal valence rules.

Effort was focused on 3 lines of attack: (f) Spectroscopic
studies of the reartivity and molecular structure of

free radlcals and reactive molecules using the matrix
isolation method, (2) Spectroscopic studies of stable
molecules selected to develop and expand the applica-
bility of the matrix 1solation method, and (3) Develop-
ment of new and novel spectroscopic techniques to
facilitate future infrared studies of chemical species
with extreme reactivity. (Contractor's abstract)

190
California U, Dept. of Chemistry, Berkeley.

INFRARED SPECTRA OF CARBON MONOXIDE IN AN
ARGON MATRIX, by G. E. Leroi, G. E. Ewing, and
G. C. Pimentel. [f964][6]p. incl. diagrs. tables,
refs. (AFOSR-65-0518) (AF 49(638)944) AD 613862
Unclassified

Also published in Jour. Chem. Phys., v. 40: 2298-
2303, Apr. 15, 1964.

The infrared absorption spectrum of carbon monoxide
in an argon matri% shows prominent bands at 2148, 8
and 2138. 0 em-1 with hali-widths, respectively, 1.5
cm-land 3.5 c.n-l. The relative intensities of these
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bands are extremely dependent upon a variety of experi-
mental conditions, including sample concentration,
window temperature, and deposition rates. The varia-
bility shows that CO isolated in argon absorbs at

2148. 8 cm~{ and that it does not rotate, The lower
frequency absorption is due to aggregates. The fre-
quency shift of the argon-isolated CO absorption relative
to that of gaseous CO shows that carbon monaxide fits
tightly in the argon lattice. In contrast, the CO aggre-
gates absorb at lower frequency than gaseous carbon
monoxide. fsotopic studies using CI% 016 reveal vibra-
tional coupling of f. f cm-{ between isotopically identical
molecules in an aggregate. An increase in matrix cavity
diameter would be ncaded if a stationary CO molecule
begins to rotate in argon. This "site expansion,” which
could be as much as 0. 4A, may be an important factor
inhibiting rotation.

191

Califcrnia U. Dept. of Chemistry, Berkeley.

OUT-OF-PLANE CHy BENDING POTENTIAL TUNC-
T{ONS OF DIAZOMETHANE, KETENE, AND RELATED
MOLECULES, by C. B. Moore and G. C. Pimentel.
[1964] [6]p. incl. diagrs. tables, refs. (AFOSR-65-
0519) (AF 49(538)944) AD 613859 Unclassified

Also lished in Jour. Chem, Phys., v. 40: £529-
‘SSTEEI , Mar, 15, 1964,

The unusually low out-of-plane CH, bending potential
constants of ketene and diazomethane are discussed in
terms of a valence bond comparison of their electronic
structures to those of ethylene and ammonia. The an-
harmonic energy levels of the CH2 out-of-plane bending

in diazomethane are fitted with an harmonic-quartic
potentlal function. V() = (£/2 (2.74)- Ay2 + 0. 651- Ay %)
x 10-13 erg. A model is developed in which potential
constants are transferred from the ethylene and ammonia
molecules to the 2 vaience-bond structures usually con-
sidered for the ketene and diazomethane molecules.

The unusually high intensities of the bending overtones
are found to be a necessary consequence of this treat-
ment. A further experimental test may be found in the
expected large change in dipole moment with vibrational
state. The modei provides a basis for understanding

the potential functions of ketene and dlazomethane, and
for making qualitative predictiors about other molecules
such as cyanamide and CFZNZ'

192

Caiifornia U. Dept. of Chemistry, Berkeley.

HEL{UM DIFLUORIDE: POSSIBLE PREPARATIVE
TECHNIQUES BASED ON NUCLEAR TRANSMUTATI{ONS,
by G. C. Pimentel, R. D. Spratley, and A. R. Miller.
[1964] [f]p. (AFOSR-65-0520) {AF 49(638)944)

AD 613853 Unclassified

Also published in Science, v. 43: 674, Feb. 14, {964,
ft might be possible to prepare difluoride by beta decay

of tritium, iithjum-6 transmutation, or aipha-particle
bombardment. In the first method, which may be the
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most feasible, tritrated potassium bifluoride could be 195
used as a host lattice, The beta-decay recoil energy .
would not dislodge the daughter helium atom from the California U. {Dept. of Chemistry] Berkeley.

e e,
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host site, thus helium difluoride could perhaps be formed
in an ideally shaped lattice site.

193
California U. Dept. of Chemistry, Berkeley.

INFRARED SPECTRA OF GASEQUS DIAZOMETHANE,
by C. B. Moore and G. C. Pircentel. [1964] [13]p.
incl. diagrs. tables, refs. (AFOSR-65-0521) (AF 49-
(638)944) AD 613852 Unclassified

Also published in Jour. Chem. Phys., v. 40: 329-341,
Jan. 15, 1964,

The gaseous infrared spectra of CHZN , CHDN,,, CDyN,,
1 2 2 22
and CHzN 5N have been examined between 230 and 4000

cm™! under medium resolution. Band positions have
been measured for all the distinguishable parallel fea-
tures. Nearly all of the perpendicular fundamentals
have been resolved and analyzed. The [A" -1/2(B" +
C")]-rotational constants derived are:

CHZNISN, 8.74% £ 0.015 cm'l; CDyN,, 4.253 1 0.01
em=1; CHDN,. 5.72+ 0.1 cm-1. These data combined
with that given earlier for the CH9N9 isotope, show that
the averaged distance of the hydrogen atoms from the
molecular axis (in CHgNg and in CHN15N) is 0. 9580 &
0. 0006A and of the deuterium atoms (in CD9N3g) is
0.9560 + 0. 001A. In contrast to earlier studies, no
evidence was found for the presence of a tautomeric
form of diazomethane in the samples studies.

194
California U. Dept. of Chemis'ry, Berkeley.

SOLID INFRARED SPECTRA, ASSIGNMENT AND
VIBRATIONAL POTENTIAL FUNCTION OF DIAZO-
METHANE, by C. B. Moore and G. C. Pimentel.
[1964] [14]p. incl. diagrs. tables, refs. (AFOSR-65-
0522) (AF 49(638)944) AD 613854 Unclassified

Also Eurblished in Jour. Chem. Phys., v. 40: 342-355,
Jan. 15, 1964.

Infrared spectra of pure solid diazomethane and diazo-
methane in nitrogen or argon are given here for the
molecules CHyNy, CDgNy, CHDNg, and CHoNI5N,
These data combined with the gas-phase spectra re-
ported earlier provide a basis for a reassignment of

the vibrational spectrum. The vibrational potential
function, centrifugal distortion constants, Coriolis
coupling constants, and thermodynamic functions of
diazomethane have been calculated. The out-of-plare
hydrogen bending force constant is found to be unusually
low, 0.045 x 10-11 erg rad-2, This is about 1/5 of that
for ethylene and about 1/2 of that for ketene. The ob~
served divergence of the energy levels of the out-of-
plane hydrogen bending mode shows that there must be
a larger positive quartic contribution to the potential
function for this motion.
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PREPARATION OF INERT GAS COMPOUNDS BY
MATRIX ISOLATION: KRYPTON DIFLUORIDE, by J.

J. Turner and G. C. Pimentel. [1963] [5]p. incl. diagrs.
tables, refs. (AFOSR-65-0523) (AF 49(638)944)

AD 614747 Unclassified

Also published in Hyman: Noble-Gas Compounds,
Chicago U. Press, 1963, p. 101-105,

The matrix-isolation technique was used to prepare
inert-gas compounds, e.g., XeFg. The basic idea is to
suspend the species in an inert solid matrix and investi-
gaie its spectroscopic properties. Inert gases and
nitrogen are usual matrix materials. The spectroscopic
properties of deposited mixtures of fluorine-argon,
fluorine-xenon-argon, and fluorine-krypton-argon were
studied; no evidence was found for an argon-fluorine
compound by this method.

196

California U. Dept. of Chemistry, Berkeley.

ACIDITY OF HYDROCARBONS. XV. RELATIVE STA-
BILITIES OF TRIPHENYLMETHYL AND BRIDGE-
HEAD TRIPTYCYL CARBANIONS, by A. Streitwieser,
Jr., R. A, Caldwell, and M. R. Granger. [1964]]|1]p.
(AFOSR-65-0225) (AF AFOSR-62-175) AD 611605
Unclassified

Alsc published in Jour. Amer. Chem. Soc., v. 86:
357¢, 1964,

As part of a continuing study of base-catalyzed proton-
exchange reactions between hydrocarbons and cyclo-
hexylamine it was found that cesium cyclohexylamide

is some 1000 to 10, 000 times more reactive than

lithijum cyclohexylamide. Despite this large difference
in reactivity, relative rates of exchange of different
hydrocarbons are closely similar with both catalysts.
The bridgehead position of triptycene is clearly compara-
ble in acidity to aromatic hydrogens and its acidity is
much greater than that of saturated hydrocarbons. This
enhanced acidity of triptycene can only be attributed to
the inductive effect of the attached benzene rings since
resonance conjugation with these rings is unlikely.

More than half of the enhanced acidity of triphenyl-
methane over saturated hydrocarbons is due to the induc-
tive effect of the 3 benzene rings and that less than half
can be attributed to resonance stabilization of the car-
banion. To the extent that relief of steric strain con-
tributes to the acidity of triphenylmethane, the role of
resonance is still less.

197

California U. Dept. of Chemistry, Berkeley.

SPECTRA OF SOME ALKALI SALTS OF HYDRO-
CARBONS, by A. Streitwieser, Jr. and J. I. Brauman.
[1963] [4]p. incl. diagrs. tables, refs. (AFOSR-65-
0227) (AF AFOSR-62-175) AD 611606 Unclassified
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%g_;a%gﬁiﬁj.lmr. Amer. Chem. Soc., v. 85: ORBITAL METHOD, by A. Streitwieser, Jr., A. Heller,

- y . and M. Feldman, [1964][3]p. incl. tables. (AFOSR-
65-0377) (AF AFOSR-62-175) AD 611731

Electronic absorption spectra are presented for Unclassifled

lithium saits of fluorene, the benzofluorenes, 4,5-

methylenephenanthrene, benzanthrene, fluoradene, Also gurglished in Jour. Phys. Chem., v. 68: 1224-

9-methyl- and 9-phenylfiuorene, xanthrene, triphenyl- ’ .

3 methane, and tris-(p-biphenylyl)-methane in cyclohexyla-

mine. Some cesium salts are included as weil as some Further study was made of the method of Kuan (Tetra-
spectra in 1, 2-dimethoxyethane and ether. The spectra hedron, v. 19 (Suppl. 2), 88, 389, 437, 1963) which

are discussed in terms of simple molecular nrbital gives consideration to potential associated with neighbor-
theory and the cation effect and solvent effect are in- ing atoms. The omega single prime technique, with
terpreted. (Contracior’s abstract) effect limited to the nearest neighbors of the carbon

atom, was applied to the benzyl cation, azulene, fulvene,
and heptafulvene. The omega single prime was re-

{ 198 garded as showing promise.
3 California U. Dept. of Chemistry, Berkeley.
3 201
E ACIDITY OF HYDROCARBONS. IX. RATES OF
EXCHANGE OF ARYL HYDROGENS WITH LITHIUM California U. Dept. of Chemistry, Berkeiey.
CYCLOHEXYLAMIDE IN CYCLOHEXYLAMINE, by A.
Streitwleser, Jr. and R. G. Lawier. {1963]{2]p. incl. ACIDITY OF HYDROCARBONS. XI. ACTIVATION
diagr. tables. (AFOSR-65-0228) (AF AFOSR-62-175) PARAMETERS FOR EXCHANGE OF TOLUENE-a-d
AD 611603 Unclassified WITH LITHIUM CYCLOHEXYLAMIDE IN CYCLOHEXYL.-
| AMINE, by A. Streitwieser, Jr., R. A, Caldwell and
1 Also published in Jour. Amer. Chem. Soc., v. 85: others. [1964]{3]p. incl. diagr. table. (AFOSR-65-
] - , Sept. 20, 1963. 0455) (AF AFOSR-62-175) AD 613778 Unclassifled
By amalogy with previous work with toluene, it was Also published in Jour. Phys. Chem., v. 68: 2916-
expected that aryl hydrogen exchange would proceed via 918, Oct 4

the aryllithium intermediate. Confirming evidence was

found in the relatively large decelerating effect of a The dependence at 2 temperatures of the pseudo-first-
phenyi substituent on the rate of exchange of the hydro- order rate constants for exchange of toluene-a -d with
gens of benzene. The greater exchange rate of the 3- cyclohexylamine on the concentration of the lithlum cyclo-
diphenyiyl position over tha 4-position indicates that hexylamide catalyst leads to the tiiermodynamic parame-

1 carbene-carbanion resonance I is not important in these ters for the aggregation equilibrium of lithium cycio-
cases. The perturbation of the Pl-electron system due hexylamide and the activation parameters for the bi-
to a change in Couiomb integral by the presence of a molecular exchange reaction. The equilibrium is unusuai
negative charge on carbon would also appear to be of in that aggregation is ai:companied by an increase in i
minor importance. The experimental results are in- entropy; the exchange reaction itself has an umsuaily i
terpretable quantitatively in terms of a simpie efectro- negative entropy of activation, These results are in-
static modei. terpreted in terms of specific solvation effects.

ks i

(Contractor’s abstract)
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202
California U. Dept. of Chemistry, Berkeley.
California U. Dept. of Chemistry, Berkeley.
TRITIGLEPROTONATION OF BIPHENYLENE, by

ik A i s o B

A. Streitwieser, Jr. and I. Schwager. [1963][1]p. inci. ACIDITY OF HYDROCARBONS. XII. AGGREGATION
diagr. (AFOSR-65-0229) (AF AFOSR-62-175) OF LITHIUM CYCLOHEXYLAMIDE IN CYCLOHEXYLA-
AD 611601 Unclzssified MINE BY ISOPIESTIC MEASUREMENT, by A. H
Streitwieser, Jr. and W. M. Padgett. [1964] [4]p. incl. !
Also E;blished inJour. Amer. Chem. Soc., v. 85: diagrs. table. (AFOSR-65-0456) (AF AFOSR-62-175)
3 . AD 613779 Unclassified
E The rates of tritiodeprotonation of biphenyiene were Aiso published in Jour. Phys. Chem., v. 68: 2019-
determined for both the 1- and 2-positions. The rate 22, Oc J

constants obtained were k-o = 0, 0000432/sec and k-8 =

0. 00275/8ec; k-8/k-a = 64. Isopiestic molecular weight measurements of lithium
cyclohexylamide in cyclohexylamine show a degree of
aggregation in semiquantitative agreement with theories

200 derived previousiy from kinetic measurements. A 3
modified technique for such isopiestic measurements :
California U. Dept. of Chemistry, Berkeley. is described. (Contractor's abstract)

ON HUHN'S OMEGA DOUBLE PRIME-MOLECULAR
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California U. Dept. of Chemistry, Berkeley.

ACIDITY OF HYDROCARBONS. XIII. SOME CONDUC-
TIVITY STUDIES OF LITHIUM CYCLOHEXYLAMIDE,
FLUORENYLLITHIUM, AND LITHIUM PERCHI.ORATE
IN CYCLOHEXYLAMINE, by A. Streitwieser, Jr.,

W. M. Padgett, and I. Schwager. [1964][4]p. incl.
diagrs. table, refs. (AFOSR-685-0457) (AF AFOSR-
62-175) AD 613845 Unclassified

Also Fgr'_..ished in Jour. Phys. Chem., v. 68: 2922-2925,

An apparatus is described for determining conductivities
in an inert atmosphere. Measurements with lithjum
perchlorate, lithium fluorenyl, and lithjum cyclohexyla-
mide in cyclohexylamine at 49. 5° give ion-pair dissoci-
ation constants in the range 16-10 to 10-12 mol/1.

These results indicate that the bonds to lithjum in each
of these salts are about equally ionic; the results con-
firm the conclusions reached in previous studies of
kinetics of exchange with lithium cyclohexylzmide in
cyclohexylamine that free ions are not significantly in-

volved in the concentration region used. {Contractor's
abstract)

204

California U, [Dept. of Mathematics] Berkeley.

ALGEBRAIC RINGS, by M. J. Greenberg. [1964]
[10]p. incl. refs. (AFOSR-85-0865) (AF AFOSR-65-
57) AD 617476 Unclassiiied

Also &llgllshed in Trans. Amer., Math. Soc., v. 111:
-481, June 4

An algebraic ring is roughly speaking an associative
algebra which is an algebraic variety. Proof is pre-
sented that (1) an algebraic ring is Artinian; (2) an
algebraic ring is, under its addition, a unipotent
algebraic group; and (3) the unit group of an algebraic
ring is a Zariski open subset. Furthermore, some
structure theorems for algebraic rings are proved: a
commutative local ring variety of positive characteristic
is a finite algebra over a ring of Witt vectors, and a
simple ring variety is a matric ring (over an algebrai-
cally closed field. (Math. Rev. abstract)
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California U. [Dept. of Mathematics] Berkeley.

THE STEENROD SQUARES IN THE MOD TWO
COHOMOLOGY ALGEBRA OF AN H-SPACE, by E.

Thomas. [1964] [5lp. (AFOSR-86-2357) (AF AFOSR-
63-336) AD 642813 Unclassified

Also g%lished in Jour. Colloq. Topol., Sept. 1964,
p. =117,

Let X be an H-8space, X is assumed to be finite dimen-
sional in the sense of integral homology. The work of
Yopf then describes the rational cohomology algebra of

Xas: H*X;Q) = A(X),"",x,), deg X i8 odd. Borel con-
sidered the analogous question for cohomology with mod
p coefficients, p a prime, a showed that: H*(XiZ ) =
AL, xq) [x Zp vy, """y V/01PTL, ", yPT ). Here,
for p odd, de Xi is odd and deg yi even. In the case of
mod p cohomolegy the {ollowing question is left open by
the structure theory developed above. Qu:stion: what
is the structure of H*(X, Zp) as an A(p) algebra? Here
A(p) denotes the mod p Steenrod algebra and X an H-
space. The work described in this note gives some
answer to this question for the case p = 2. Let H*(x)
denote the mod 2 cohomology algebra of X. A central
theorem alcag these lines states that: If X is an H-space
such that H*(x) has a primitive set of generators, Visa
primative class of odd degree and t an integer such that
(deg v-t) =1 mod 2, then there exists a primitive class
u H*¥(x) such that My-Sgt(u). Morecver, Sgt (v) = 0.
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California U. Dept. of Physics, Berkeley.

[TIME VARIATIONS OF COSMIC RADIATION AT HIGH
ALTITUDES IN THE POLAR REGIONS] by R. R.
Brown, Final rept. July 1, 1960-Sept. 30, 1962.

Nov. 1962, 6p. (AFOSR-419) (AF 49(638)873)

AD 291157 Unclassified

This report gives the final suramary of the activities
undertaken towards exploring radiation effects at balloon
altitudes in the auroral zone. This location offers the
best opportunity for obtaining infor mation on particle
bombardment of the atmosphere resulting from solar
activity. Thus, solar proton events as well as electron
events associated with the aurora and magnetic dis-
turbances are often found in this region. Experimental
programs will be carried out to study the relationship
of visible aurora with x-rays in the auroral zone, the
latitude extent of electron precipitation during th: mag-
netic and ionospheric disturbances, and the morphology
and fluctuations in time of electron precipitation on
conjugate regions of the auroral zone.

207

California U. Dept. of Physics, Berkeley.

OBSERVATIONS RELATING TO THE DISTANCE SCALE
FOR MOTIONS OF ELECTROJET-ELECTRON PRE-
CIPITATION REGIONS IN THE AURORAL ZONE, by

D. P. Marsh. [1963][8]p. (AFOSR-84-0653)

(AF 49(638)873) AD 434348 Unclassified

Also published in Jour. Geophys. Research, v. 68:
-41%4, July 15, 1963.

From a comparison of x-ray, ionospheric absorption,
and geomagnetic observations during an inter.z< clectron
precipitation event in the auroral zone, it is shown that
the distance scale for motions of electrojet-electron
precipitation regions is smaller than previously con-
sidered. This requires a downward revision of the
correction factors for currents induced in the earth by
fonospheric current systems. (Contractor's abstract)
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[Dept. of Physics] Berkeley.

SOME NEW ASPECTS OF CYLCOTRON RESONANCE
IN COPPER, by J. F. Koch, R, A. Stradling, and
A, F. Kip. June 12, 1963, 40p. (AFOSR-04-0769)
(AF AFOSR-62-127) AD 430971 Unclassified

Also published*n Phys. Rev., v. 133: A240-A252,
Jan.

The development of improved techniques has made
possible 2 new series of cyclotron resonance experi-
ments on Cu which gives more accurate and extended
information on electron cyclotron masses, New arkits
which have been observed and measured include: (1) a
limiting point orbit, (2) croits extending through 3 aind
4 Brillouin zones, (3) orbits whose centers are neither
at the center nor edge of the zone, and (4) arbits ob-
served with the magnetic field tipped at large angles
(up to 80°) with respect to the crystal surface. The
neck orbit has been observed and measured with the
field along the 111 direction. The cyclotrcu mass ratio
for this orbit is 0.46. Certain discrepancies and puzzl-

ENT MASS, by R. W, Michie. Mar, 25, 1963, 1ip.
(AFOSR-64-1043) (AF AFCSR-62-199) AD 441471
Unclassified

Also publishe 1in Monthly Notices, Roy. Astron. Soc.,
v. 12

6: 331-3+1, 1963.

A distribution furction which includes a velocity-space
anisotropy and which satisfies the Boltzmann equation
for both large and small energy is used to calculate

the relative rate of stellar mass loss from spherical
systems. The calculations are based on the velocity-
space flux vector, and do not employ the use of a re-
laxation time. The loss of swars of different mass

at varying distances throughout the system from differ-
ent spherical models demonstrates the dynaniical im-
portance of the low mass stars. The stars whose mass
is about the average stellar mass may leave the system,
as a result of distant encounters, from 10 to over 100
times faster than the average stars, depending on the
model. The depletion of low luminosity stars in galactic
clusters and the distribution of white dwarfs in globular
clusters is briefly discussed. (Contractor's abstract)

ing aspects of earlier data have been clarified and the 211
present data are in excellent accord with de Haas-van
Alphen and magnetoacoustic data on the geometry of the

[Dept. of Physics] Berkeley.
Fermi surface. (Contractor's abstract)

Califorria U.
THI; DYNAMI™S OF SPHERICAL STELLAR SYSTEMS.
IV. A STUDY OF GALACTIC CLUSTERS, by R. W.

209 Michie. Jan. 29, 1963, 19p. (AFOSR- 64-1044)

(AF AFOSR-62-199) AD 441497 Unclassified
California U. [Dept. of Physics] Berkeley.

THE DYNAMICS OF SPHERICAL STELLAR SYSTEMS.
. THEORETICAL MODELS, by R. W. Michie and P.
H. Bodenheimer. Mar. 25, 1963, 13p. (AFOSR-64-
1042) (AF AFOSR-62-199) AD 441491 Unclassified

Also published in Monthly Notices, Roy. Astron. Soc.,
T, I!g. 269-281, 1963,

This article presents an extensive set of models for
spherical stellar systems using a distribution function
which for the inner regions is obtained from the
Boltzmann equation with encounters. It is assumed
that in the early stages of the formation of clusters and
elliptical galaxies, encounters and orbital mixing
played an important role in determining the presently
observed structure., Since this early time period the
systems have not changed much, and can now be con-
sidered to be in or near dynamical equilibrium, These
assumptions permit an extension of the initial distribu-
tion function to describe the whole system at later times.
Numerical integrations have produced models with a
wide variety of struc ure, which are in agreement with
the simple sensity distributions of ster clusters as well
as the more complicated run of the density observed in
some spherical galaxies. (Contractor's abstract)
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California U. [Dept. of Physics) Berkeley.

THE DYNAMICS OF SPHERICAL STELLAR SYSTEMS
M. THE RELATIVE LOSS OF STARS WITH DIFFER-

>44 «

California U,

Also published in Roy. Astron. Soc., v. 126: 499-
517, 1963.

A comparison is made between the galactic cluster
surface densities resulting from star counts tc faint
magnitudes with theoretical surface densities. The
latter are calculated using a distribution function ob-
tained from the Boltzmann equation with encounters and
with a gpatial truncation to approximate the effects of
the tidal force exerted by the Galaxy. On the basis of
limited data there is a relation between the degree of
depletion of very faint stars and the model parameter

C in the sense that in systems for which C is iarge, the
depletion of faint stars is not very great, for a very
small C, there can be a very rapid decrease in the
luminosity function at faint magnitudes. Yourg galactic
clusters are particularly important, for the elongated
orbits must be a result of initial conditions, in particu-
lar the degree of metal abrndance, state of turbulence
and large scale moticn of the initial gas cloud. (Con-
tractor's abstract)
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[Dept. of Physics] Berkeley.

[HIGHER CONVECTIVE VERTICAL MODES AN..
INSTABILITY RATES IN THE SOLAR HYDROGEN
CONVECTION ZONE] Stromungsformen verschiedener
vertikaler Wellenlangen in der solaren Wassertoff-
konvektionszone, by K. H. Bohm. [1963] [13]p. incl.
diagss. refs. (AFOSR-66-0370) (AF AFOSR-62-199)
AD 640221 Unclassified
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Also Plished in Zeitschr. Astrophys., v. 57: 265-
, 1963.

Higher convective modes and their rates of instability
have been computed for the model of the solar hydrogen
convection zone given by E. Bohm-Vitense (1958). The
calculations are based on the linearized hydrodynamic
equations, Viscosity and radiative conductivity have
been neglected. The present computations cover the
fundamental, the 1, 2, 3, and 4 mode in the horizontal
wavelength range 500C km = A /2 = 170 km. A method
of matrix iteration has been used for the numerical
determination of the higher eigenvalues and eigensolu-
tions of the finite difference-approximations of the
hydrodynamic equations. (Contractor's abstract)

213
California U. Dept. of Physics, Berkeley.

COLLISION-INDUCED RELAXATION OF ORIENTED
RbB7 ATOMS IN THE 52P; /9 STATE (Abstract), by

J. Yellin and R. Marrus. [1964][1]p. (AFOSR-66-
1562) (AF AFOSR-62-346) AD 640222 Unclassified

Presented at meeting of the Amer. Phys. Soc.,
Dec. 21-23, 1964.

Also glished in Bull. Amer. Phys. Soc., Series II,
v. 9: 720, 1964,

Mixing of alkali excited states by collisions with a
buffer gas has a pronounced effect on the structure of
the optical-pumping transients. Cross sections for dis-
orienting a RbB7 atom in the 52P1 /2 state by collisions
with helium, neon, and argon have been determined
from a study of optical-pumping transients. The cross
sections are 1.2(0.6) x 10'17, 5.0{2.5) x 10'17, and

3.5(1.7) x 10716 ¢m2 for helium, neon and argon re-
spectively. The model used to obtain the cross sections
and the errors involved is discussed.
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California U. Dept. of Physics, Berkeley.

STUDY OF OPTICAL-PUMPING TRANSIENTS IN
RUBIDIUM AN CESIUM VAPORS (Abstract), by J.
Yellin, R, Marrus, and W. A. Nierenberg. [1964]
{1]p. (AFOSR-66-1564) (AF AFOSR-62-346)

AD 640253 Unclassified

Presented at meeting of thc Amer, Phys. Soc.,
Denver, Co10., June 25-27, 1964.

The shape of optical-pumping transients in rubidium
vapor were studied in detail. Observed transients can
be separated intoa sum of exponential components,
These components are found to be in agreement with

a theoreiical model based on compiete mixing in the
excited state. From a study of the times of the individual
comporents as a function of light intensity, relaxation
times can be deduced. By using this method, the relaxa-
tion time of cesium vapor in a 200-m] Pyrex bulb with

no buffer gas was measured to be T, =0. 6(1) msec.

> 45 <

California U. Dept. of Physic s,

This correspunds to an average of 2.5 .all collisions
before relaxation.
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California U. Dept. of Physics, Berkeley.

ELECTRONIC g-FACTOR, HYPERFINE-STRUCTURE
SEPARATION, AND MAGNETIC MOMENT OF Cuf4
(Abstract), by B. M. Dodsworth and H. A. Shugart.
[1964] [I]p {AFOSR-66-1565) (AF AFOSR-62-346)
Unclassified

Presented at meeting of the Amer. Phys. Soc.,
Washington, D. C., Apr. 27-30, 1964,

An atomic-beam "flop-in' apparatus has been used to
investigate the properties of radicactive cub4 (12.8 h).
Both the AF = 0 and AF =z 1 resonances were observe”
at several values of magnetic field. A least-squares-
fit analysis of all resonances leads to the following re-
sults: Av (3/2 ~1/2) = - 1282, 140(10) mc/sec, By (un-~
corrected) = - 0.216(2), and g ; = - 2. 00229(2), where
gy = pJ/J (in units of po). The magnetic moment is
calculated from the Fermi-Segré formula, and its errcr
is taken to be 1% to include a possible hyperfine-struc -
ture-anomaiy effect. The hyperfine-structure separation
and g, value represent improvements of previous meas-
urements.
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=rkeley.

DAY-NIGHT RATIO FOR AURORAL ABSORPTION
EVENTS ASSOCIATED WITH NEGATIVE MAGNETIC
BAYS, by R. R. Brown and I R. Barcus. [1963] 6p.
incl. diagrs. tables, refs. (AFOSR-J1255) (AF
AFOSR-62-422) AD 424323

Also published in Jour. Geophys. Research, v. 68:
4175-%180, July 15, 1963.

An examination of solar illumination eifects for auroral
absorption events centered over the 27, 64 mc riometer
antenna pattern at College, Alaska, shows that the day-
night absorption ratio is essentially unity. This finding
indicates that electron-posilive ion recombination far
outweighs electron attachment processes in auroral
absorption regions and is consistent with present kno»1-
edge of the electron bombardment as well as ionic-
moiecular processes at the 90 to 100 km level. Further
implications of this resuit are discussed. (Contractor's
abstract)
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California U. Dept. of Physics, Berkeley.

BALLOON OBSERVATIONS OF THE EXTENT AND
STRUCTURE OF AURORAL-ZONE ELECTRON PRE-
CIPITATION EVENTS, hy R. R. Brownand J. R.
Barcus. [1963]9p. incl. diagrs. refs. (AFOSR-64-
0372) (AF AFOSR-62-422) AD 434532 Unclassified
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Also %ﬁushed in Jo.r. Geophys. Research, v. 68: rates, electron densitles, and specific absarptlon as a [
- , Nov, 15, 1963. function of altitude for a proton a -particle ratio of unity . B
are presented for a locatlon with cutoff rigidity P¢ = K
Slmultaneous balloon observations of auroral-zone elec- 470 mev. These resu'ts indicate that « -particles b
tron preclpltatlon from College a. d Fart Yukon, Alaska, contribute significantly, producing as much as 75% of i
in June of 1962 showed examples Jf the electron influx ti:e lonospherlc absorptlon when the proton o -particle
increasing with increasing geor agnetic latitudes, both ratlo is unity. (Contractor’s abstract)
wlth and without magnetlc ba* disturbances. Under
more disturbed conditions, 'ae x-ray flux recorded by
the southeru balloon far exc.:eded that by the northern 220
balloon, indica:inZ a sharp boundary for the electron
preclpltation region as suggested by O’Brlen on the California U. [Dept. of Physlcs] Berkeley.
basls of satellite measurements. (Contractor's
abstract) A COMPARISON OF AURORAL LUMINOSITY AND ?
IONOSPHERIC ABSORPTION USING WIDE-ANGLE E
MEASUREMENTS, by R. R. Brownand J. R. Barcus.
218 [1964] [9]p. incl. diagrs. table, refs. (AFOSR-65-
1759) (AF AFOSR-62-422) AD 626492 |
California U, Dept. of Physics, Berkeley. Unclassifled 1‘
A STUDY OF THE RELATIONSHI¥ BETWEEN AB- Also published in Arkiv Geofyslk, v. 4: 395-403, 1964.
SORPTION-TIME PROFILES OF POLAR-CAP-
ABSORPTION EVENTS AND FORBUSH DECRFASES A comparlson of auroral luminosity variatlons over the
OF COSMIC-RAY INTENSITY, by J. *.. Goaling. antenna pattern of the 27, 6 mc/s rlometer at College,
[1964] [6]p. incl. diagrs. tables. (AFOSR-65-1751) Alaska, with ionospheric absorptlon records indicates,
(AF AFOSK-82-422) AD 625679 Urclassifled as noted earller by other means, that lonospheric ab- F
sorption 1s associated principally with the post-breakup .
Also publighed in Jour. Geophys. Resea:ch, v. 69: aurora suggests that the fluctuatlons in the relatlon be- |
233-1238, Apr. 1, 1964, tween auraral absorption and geomagnetic disturbance, ]
as well as auroral luminoslty and lonospheric absorp- 1
Forbush decrease data recorded by neutron monitors tion, are due to differences in the electron energy spec-
during PCA events support the interpretation of the trum from event to event rather than spatial structure
absorption-tlme profiles of PCA events as due to solar of the particle bombardment. (Contractor’s abstract)
particles under the influence of magnetlc flelds carrled '»1
by solar plasma. All PCA events showing evldence of i
strong trapping of solar particles are accompanled by 221 3
strong Forbush decreases, the magnitudes of which 3
are a function of the delay time from flare to SC storm. California U. [Dept. of Physlcs] Berkeley. 4
Those PCA events showing llttle evidence of trapping ¥
are accompanied by only very weak decreases. The OBSERVATIONS ON THE RELATIONSHIP OF 4
large western excess of these latter eveits 1s explained ENERGETIC PARTICLE PRECIPITATION TO AURORAL
in terms of sun-earth magnetic linkage set up by earlier ZONE PHENOMENA, by J. R. Barcus. June 1964, 40p. §
flare actlvity. The relative merlts of 2 models of the (AF AFOSR-62-422) AD 602434 Unclassifled i
Interplanetary fields are e amined. Contractor’s
abstract) A serles of instrumented balloon flights was made
fron Barrow, Alaska, to study the relatlonshlp of elec-
tron precipitatlon to auroral zone phenomena. Observa-
219 tlons and results are presented on the relatlonship of
energetlc electrons to vlsual aurora, auroral absorptlon,
Califoruta U. Dept. ot Physlcs, Berkeley. and to geomagnetlc pulsatlons. 3
ON THE CONTRIBUTION OF SOLAR-FLARE ALPHA
PARTICLES TO POLAR CAP ABSORPTION EVENTS, 222 3
by R. A. Weir and R. R, Brown. [1964] [6]p. incl. i 1
diagrs. (AFOSR-65-1752) (AF AFOSR-62-422) California U. Dept, of Physlcs, Berkeley. ;
AD 626491 Unclassifled
BOOTSTRAPS AND THE PION-NUCLEON SYSTEM, by i
Also g:\l%lished In Jour. Geophys. Research, v. 69: E. Abers and C. Zemach. [1963] [14)p. incl. diagrs. 3
- , June 1, 1964, tables, refs. (AFOSR-64-0263) (AF AFOSR-63-130) |
AD 432529 Unclassifled

A series of calculatlons are carried out to determine )

the relatlve importance of iorization from solar-flare Also Ei.l_blished In Phys. Rev., v. 131: 2305-2318,
a-particles to polar cap abscrption events. The ex- ept. 1, i

ponential rigidlty spectrums for solar-ilare radiatlon

dlscussed by Freler and Webber are used. To illustrate It has been suggested that all the observable propertles
the actual magnltudes involved, typical fluxes, rigldity of strongly interactlng systems can be determined self-
spectrums, and proton a-particle ratlos fiom major conslstently if there do not exist any elementary particles
polar cap events are used. The electron productlon In the conventlonal sense. Thls conjecture 1s applied to
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TRt e ey

T

-y

\——

PP A T TR

AIR FORCE SCIENTIFiC RESEARCH

the nucleon mass and the pion-nucleon ceupling con-
stant, which are calculated under the assumption that
the nucleon is compostte, and that its existence isa
consequence of the same forces which produce pion-
nucleon resomances. It is shown qualitatively that the
self-consistent method not only predicts the nucleon
and the P 3/7 3/2 resomice, but excludes other com-
binations whtch are not observed. This notion is
{llustrated by consideration of hypothetical interactions
between nucleons and scalar mesons and between X and
v hyperons of negative relative parity, (Contractor's
abstract)

223
Califoruia U. [Dept. of Physics] Berkeley.

SINGULARITIES IN THE UNPHYSICAL SHEETS AND
THE ISOBAR MODEL, by R. C. Hwa. [1963) [13]p.
incl. diagrs, refs. (AFOSR-64-0264;, (AF AFOSR-63-
130) AD 432530 Unclassified

Also publtshed in Phys. Rev., v. 130: 2580-2592,
June 15, ]

Scattering amplitudes involving 2- and 3-particle states
continued across the inelastic section of the unttarity
cut, and the singularities in the unphysical sheets thus
reached are determined. Associated with an unstable
particle is a complex unitarity cut, through which we
further continue into another unphysical sl.eet. Dy-
namical singularities associated with a Born- type
diagram for the 3-particle scattering amplttude are
found to be present in the elastic scattertng and the
production amplitudes also because of the coupling by
unitarity, These singuiarities are isolated from the
physical region by the complex unitarity cut and thus
cannot be directly responsible for any resonance phe-
nomenon, (Contractor's abstract, modified)

224

California U. Dept. of Physics, Berkeley.
A GENERALIZED SUSCEPTIBILITY AND HARTREE-
FOCK APPROACH TO THE MANY-BODY PROBLEM,
by V. J. Emery. [1964] [16]p. incl. refs. (AFOSR-
§4-2469) (AF AFOSR-63-130) AD 453750

Unclassified

Also published in Nuclear Phys., v. 57: 303-318, 1964,

1t is shown that the 2-particle density matrix and hence
the grand part.tion function for a many-body system

may be obtained from generaltzed susceptibilities which

specify the linear response of the system to external
perturbattons which excite oscillations in the relitive
motion of pairs of particles. The suscepttbilities are
calculated in a generalized t{ime-dependent Hartree-
Fock approximation which is a generalization of the
BCS theory of superconductivity or the Bogolyubov,
Brueckner-Sawada theory of a Bose system, The
partition functicn obtained tn this manner ts equtvalent
to a sum of ladder graphs for a normal Fermion sys-
tem and to a sum of quast-particle ladder graphs for a
"superconductive' Fermton system, unphysical poles

>4

in the reaction matrix do not arise. The meihod is
extended to give a finite temperature version of
Brueckner's theory. Equivalent results are derived
for systems of kosons. (Contractor's abstract)

225

California U. Dept. of Physics, Berkeley.

FINE STRUCTURE OF HELIUM, by C. Schwartz.
[1984] {7]p. incl. diagr. tables, refs. (AFOSR-65-
1110) (AF AFOSR-~63-130) AD 620478 Unclasstfted

Also published tn Phys, Rev., v. 134: A1181-A1187,
June 1, 5

Under the expectation that experiments will soon give
values for the fine structure tntervals of the 2°P state
of helium to accuracy of 1/106, a program of calcula-
tions is undertaken which will probably lead to a new
determination of the fine-structure constant . This
paper gives a brtef survey of the over-all program, and
a detailed report of the successful completion of the
first task: the corstruction of approximate solutions

to the Schridinger equation which lead to average values
of the leading fine structure operators accurate to about
one part per million. (Contractor's abstract)

226

California U. Dept. of Physics, Berkeley.

SCATTERING OF SOUND BY A CLASSICAL VORTEX,
by A. L. Fetter. [1964] [6]p. incl, refs, (AFOSR-65-
1111) (AF AFOSR-63-130) AD 620479 Unclassificd

Also published in Phys. Rev., v. 136: A1488-A1493,
Dec. 14, 1964,

The cross section for the scattering of sound by a
vortex is calculated using the linearized equations of
classical hydrodynamics. With a circulation », the
differential cross section in the long- wavelength limit
is 1/2 n(x/27c)2x sin?e (1-cos)-2, where c is the
specd of sound. Possible experimental vertftcation is
suggested, with particular reference to liqutd He T.
(Contractor's abstract)

227

Caltfornia U. [Dept. of Physics] Berkeley.

PHOTONS AND GRAVITONS IN S-MATRIX THEORY:
DERIVATION OF CHARGE CONSERVATION AND
EQUALITY OF GRAVITATIONAL AND INERTIAL
MASS, by S. Weinberg, [1964] [8]p. (AFOSR-64-2044)
(AF AFO3R-63-232) AD 452516 Unclassified

Also published tn Phys. Rev., v. 135: B1049-B1056,
Aug. 24, 1964,

A purely S- matrix-ti:eoretic proof is given of the
conservation of charge (defined by the strength of soft
photon interacttons) and the equality of gravittional
and tnertial mass. (Contractor's zbstract)
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228

California U. [Dept. of Physics] Berkeley.

FUNCTIONAL ANALYSIS AND SCATTERING THEORY,

by M. Scadron, S. Weinberg, and J. Wright. [1964]
[6]p. (AFOSR-64-2045) (AF AFOSR-63-232)
AD 452330 Unclassified

Also published in Phys. Rev., v. 135: B202-B207,
July 13, 1964.

This paper is concerned with the application of func-
tional analysis to the problem of scattering of a single
nonrelativistic particle by a fixed interaction V. (Con-
tractor's abstract)

229
California U, [Dept. of Physics] Berkeley.

PERTURBATION THEORY FOR STRONG REPULSIVE

POTENTIALS, by S. Weinberg. [1963] [5]p. (AFOSR-

64-2437) (AF AFOSR-63-232) AD 453746
Unclassified

Also published in Jour, Math. Phys., v. 5: 743-747,
June 1964,

A conformal mapping of the coupling-constant plane is
used to rearrange the Born series. The new series is
guaranteed to converge for any decent repulsive po-

tential. The first few terms do well in actual calcula-
tions of the scattering length. (Contractor's abstract)

230
California U. [Dept. of Physics] Berkeley.

POTENTIAL THEORY CALCULATIONS BY THE
QUASIPARTICLE METHOD, by M. Scadron and S.

Weinberg. [1963] [8]p. (AFOSR-64-2438) (AF AFOSR-

Unclassified

Also p_ojubllshed in Phys. Rev., v. 133: B1589-B1596,
Mar, 23, X

The quasiparticle method is used to find binding ener-
gies, scatiering lengths, and cross sections for one
particle in a strong Yukawa, Hulthen, or exponential
potential. The results are excellent in the lowest
approximation. (Contractor's abstract)

63-232) AD 453748

231
California U. [Dept. of Physics] Berkeley.

FYNLIAN RULES FOR ANY SPIN, by S. Weinberg.
[1964] [15]p. (AFOSR-64-2439) (AF AFOSR-63-232)

AD 453803 Unclassified
Also E!ubllshed_l_n Phys. Rev,, v. 133: B1318-B1332,
Mar, 9, .

The explicit Feynman rules are given for massive

> 48 <

particles of any spin j, inbotaa 2j + 1-component

and a 2(2j + i)-component formalism. The propagators
involve matrices which transform like symmetric
traceless tensors of rank 2j; they are the natural gen-
eralizations of the 2 x 2 four-vector 0-y and 4 x 4 four-
vector y-u for j =1/2. The calculation uses field theory,
but only as a convenient instrument for the construction
of a Lorentz-invariant S matrix, This approach is also
used to prove the spin-statistics theorem, crossing sym-
metry, and to discuss T, C, and P. (Contractor's
abstract)

232

California U. [Dept. of Physics] Berkeley,

FEYNMAN RULES FOR ANY SPIN, TIi. MASSLESS

PARTICLES, by S. Weinberg., [1964] [15]p. (AFOSR-

64-2440) (AF AFOSR-63-232) AD 453804
Unclassified

Also publish ‘d in Phys. Rev., v. 134: B882-B896,
May 25, 1964.

The Feynman rules are derived for massless particles
of arbitrary spin j. Some other subjects discussed
include: T, C, and P for massless particles and fields;
the extent to which chirality conservation implies zero
physical mass; and the Feynman rules for massive
particles in the helicity formalism, The approach is
based on the assumption that the S matrix is Lorentz
invariant, and makes no use of Lagrangians or the
canonical formalism. (Contractor's abstract)

233

Califorria U. [Dept. of Physics] Berkeley.

METHODS FOR DETERMINING THE SPIN AND
PARITY OF THE 8 PARTICLE, by C. Zemach. [1964]
[8]p. (AFOSR-64-2441) (AF AFOSR-63-232)

AD 453802 Unclassified

Also published in Nuovo Cimento, Series X, v, 32:
1605-1612, June 16, 1964,

Experimental tests for the spin and parity of the 8
particle are derived from angular correlations of
particles associated with production and decay of the 8.
(Contractor's abstract)

234

California U. [Dept. of Physics] Berkeley.

THREE-PION DECAYS OF UNSTABLE PARTICLES, by
C. Zemach, [1963] [20]p. (AFOSR-64-2442) (AF
AFOSR-63-232) AD 453755 Unclassified

Also published in Phys, Rev., v, 133: B'201-B1220,
Mar, 9, 1964,

The properties of particles of arbitrary spin 2nd
parity that decay into 3 pseudoscalar mesons are sur-
veyed, with primary attention to 3 7 decays, in order
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to ftnd efficient means of detecting such particles,
Among the topics considered are: the general forms of
amplitudes subject to tnvariance and symmetry requtre-
ments; the regions of vanishing density in ihe Dalitz
ploi; branching ratios; angular correlaitons among vec-
tors normal io and lying in the production and decay
planes; and spectal decay modes through 2-particle
resonances, ‘fhe angular carrelations are discussed tn
detail for processes tndependent of the intrinsic spin

of the production particles, as is appropriate in co-
hereni nuclear processes, and a framework of analysis
is provided for more complex problems. (Contractor's
abstraci, modified)

235
California U, [Dept. of Physics] Berkelay.

SYSTEMATIC SOLUTION OF MULTIPARTICLE
SCATTERING PROBLEMS, by S. Weinberg, [1963]
[25]p. (AFOSR-64-2443) (A¥ AFOSR-63-232)

AD 453744 Unclassified

Also published in Phys. Rev., v. 133: B232-B256,
Jan, 13, 1964.

Scattering problems for 3 or more particles cannot be
solved by a direci use of those techniques, like the
Fredholm or quasiparticle methods, which work for 2
particles, It is shown how to overcome any difficulty,
and calculaie all Green's functions and scattering ampli-
tudes in a systemaiic and essentially rigorous manner.
The dynamical equations are rewritten as a sequenc.

of linear integral equations for successtvely larger sys-
tems, each with a kernel and inhomogeneous term which
can be calculaied explicitly from the solutions of the
previous equaiions, The kernels arise from connecied
graphs only, so each integral equation can be solved by
the Fredholm, quastparticle, or other methods, The
disioried wave approximation appears naturally in thts
approach, One minor by-product is an explicit upper
bound on the binding energy of any N-particle composite
sysiem with square-integrable potentials. (Contrac-
tor's abstraci)

236
California U, [Dept. of Physics] Berkeley.

POLES IN COUPLED SCATTERING AMPI.iTUDES, by
A, J. Dragtand R. Karplus. [1963][7]p (AFOSR-64-
2444) (AF AFOSR-63-232) AD 453753 Unclassified

Alsco ¥ubltshed in Jour. Math, Phys., v. 5:120-126,
Jan, 5

Elastic scatterirg amplitudes which have the analytic
struciure of the Mandelstam representation and whtch
satisfy the unttariiy condition and substituiion law are
severely restricted. Because of these restrictions,
poles canrot ocLur tndependently and arbitrarily tn
ampliiudes coupled by the unttariiy condttion. Instead,
the locations and residues of poies in coupled amplt-
iudes musi satisfy the same relations as do poles tn
periurbaiion theory ampliiudes, (Contractor's
abstraci)
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237

California U. [Dept. of Physics] Berkeley,

ORIGIN OF INTERNAL SYMMETRIES, by E. Abers,
F. Zachariasen, and C. Zemach. [1963] [6]p. (AFOSR-
64-2446) (AF AFOSR-63-232) AD 455751

Unclassified

Also published in Phys. Rev., v. 132: 1831-18386,
Nov, 15, 1963,

Internal symmetries such as isotopic spin are not
necessarily arbitrary constraints to be imposed at the
beginning of a calculation, The bootstrap requirement
that all particles be determined as composite states of
one another leads naturally to symmetrte solutions for
masses and coupling constants. (Contractor's abstract)

238

California U. [Dept. of Physics] Berkeley.

CYCLOTRON RESONANCE IN SODIUM AND POTASSI-
UM, by C. C. Grimes and A. F. Kip. July 22, 1063,
31p. (AF AFOSR-63-290) AD 430975  Unclassified

Azbel'-Kaner cyclotron resonance has been observed

in ortented single crystals of sodium and potassium,

The data are isotropic in both metals and yield for the
ratio of cyclotron effective mass to free electron mass
the values 1,24 + 0,02 and 1. 21 + 0.02 for sodium and
potassium respectively. The isotropy of the data for
potassium indicates that its Fermi surface is nearly
spherical with the anisotropy in kF probably i:ss than
1%. The interpretation of the datw for sodium ts compli-
cated by the existence of a low temperature phase trans-
formation. (Contractor's abstra-t)

239

California U. [Dept, of Physics] Berkeley,

WAVEMETERS FOR MILLIMETER WAVELENGTHS,
by G. R. Gathers, 1963, 6p. (AF AFOSR-63-290)
AD 415633 Unclassified

Improved wavemeters of simple design are described
making use of confocal multimode resonators, Experi-
ments are described evaluaiing design parameters and
actual performance. (Contractor's abstract)

240

California U. [Dept, of Physics] Berkeley.

A COMPARISON OF AURORAL LUMINOSITY AND
IONOSPHERIC ABSORPTION USING WIDE-ANGLE
MEASUREMENTS, by R, R. Brown andJ. R. Barcus,
[1964] [9]p. incl, diagrs. table, refs. (AFOSR-65-
1876) (AF AFOSR-63-331) Unclassified

Also published in Arkiv Geofysik, v. 4: 395-403, 1964,

A comparison of auroral lumtnosity variations over
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the antenna pattern of the 27. 6 mc/s rtometer at
College, Alaska, with ionosnheric absorption records
indicates that tonospheric absorption is associated
principally with the post-breakup phase of auraras.

The lack of visible structure o the Jiffuse post-breakup
aurora suggests that the fluctuations in the relation be-

current exceeds the limiting input current (from

earlier analysis for a shart circuited diode witha

zero temperature stream) persists with the addition of
a diode resistance, or with a two-velocity input or a
Maxwellian velocity distribution input, or with streams
of finite diameter. The time-averaged value of the
minimum potential is nearly zero, as in the classical
solution; however, the time-averaged minimum position
and transmitted current differ considerably from the
classical values. The recovery of the stable state is by
a jump rather than gradually as in the classical solu-
tion. A small-signal prediction of time growth of all
first- order variables (Potential, current, velocity) at
the point of limiting is given. An energy argument
using the zero-order variables is presented showing the
onset of instabtlity. Experiments agreed with some
parts of the analysis but did not show oscillations with
amplitudes as large as expected. (Contractar's
abstract)
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243
California U, Electronics Research Lab,, Berkeley.

DIATOMIC GAS OPTICAL MASER WITH EXPLODING
WIRE PUMPING SOURCE, by L. Hajdu. June5, 1963,

In this note the stability constraints which are obtained
from the table or division method will be generated
without the use of the table or division. This generation
is based on simple rules which can be easily remembered
and applied. (Contractor's abstract)

245

California U. [Electronics Research Lab. | Berkeley.

SCATTERING OF HIGH- FREQUENCY WAVES BY
PERFECTLY CONDUCTING RECTANGULAR CYLIN-
DERS, by K. Mel. [1963] [5]p. (AFOSR-J1395)

(AF AFOSR-62-340) AD 428359 Unclassified

Also published in [EEE Internat'l, Conv, Rec., Pt. 1:
‘1’3‘2‘1%‘6_. , 1063,

Application of the geometric theary ot diffraction in the
interpretation of the high-frequency phenomena is pre-
sented, The occurrences of r=yonaices in the obstacles
are explained, The diffracted fields contributed by the

tween auraral absorption and geomagnetic disturbances, 36p. (Rewt. no. 63-12) (AF 49(638)102) AD 421806 i
as well as auraral lum.nosity and ionospheric absorp- Unclassified i
tion, are due to differences in the electron energy spec- i
trum from event to event rather than spatial structure The feasibility of a gaseous maser in which the excited
of the particle bombardment, (Contractor's abstract) atoms are produced through photochemical decow.vosi-
tion of diatomic molecules (such as nitrogen, oxygen
and nitric oxide) is studied, As an example, the photo-
241 dissociation of NO is discussed in detail. The calcula- i
tions indicate that light oscillation may be achieved at
California U, Dept. of Physics, Berkeley. 74€8.8A and 8446A wavelengths, Because of the re-
quired high excitation energies, the useful pumping
PHASE-SHIFT EQUATIONS FOR MANY-CHANNEL band uf such a system is in the extreme ultraviolet, Ex-
PROBLEMS, by C. Zemach., [1964] [9]p. (AFOSR- ploding wire is suggested as a suitable light source, i
65-0493) (AF AFOSR-64-232) AD 614167 having very intense output in the vacuum ultraviolet, !
Unclassified with excellent reproducibility of its spectral character- 3
istics per flash, Preliminary experiments show that
Also published in Nuovo Cimento, Series X, v. 33: when nitrogen and oxygen molecules are photoactivated
'53'9_5%7"1_1'. . Aug, 1, 1964, by the light output of an exploding wire, the 7468.8A
nitrogen and 8446A oxygen emtssion lines appear with
First-order differential equations for phase shifis are relatively high intensities.
obtained for the many-channel case as a generalization
of Calogero's results for ordinary potential scattering
(see item no. 333, Vol. VI). (Contractar's abstract) -
242 California U, [Electronics Research Lab, ] Berkeley.
California U. [Electronics Research Lab. ] Berkeley. ON THE GENERATION OF THE STABILITY CON-
STRAINTS FOR LINEAR DISCRETE SYSTEMS, by E. 1.
SPACE CHARGE INSTABILITIES IN ELECTRON Jury. [1962] [1]p. incl. tables. (AF AFOSR-62-70)
DIODES. T, by W. B, Bridges. Apr. 15, 1963 [10]p. Unclassified
(AFOSR-64-0060) (AF 49(638)102) AD 431166 i
Unclassified Published in IEEE Trans. Automatic Control, v. AC-8: i
, Apr, 1963 ;
Also published in Jour. Appl. Phys., v. 34: 2946-
2055, Oct. 1963, Recently, cecrtain simplified analytic tests for linear
discrete systems (or stability within the unit circle)
A detailed analysis of space-charge instabilities in have been developed. These tests can be of 3 forms,
diodes is presented. The oscillation when the input i.e., the determinant, table, and the division methods.
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corners are shown to be much weaker than was to be
expected. The total scattering cross-sections of rec-
tangular cylinders are discussed. (Contractor's
abstract)

246
California U. Electronics Research Lab,, Berkeley,

ANALYSIS AND SYNTHESIS PROBLEMS IN SILICON
INTEGRATED CIRCUITS, by D. O. Pederson. [1963)
[5]p. incl. diagrs. refs. (AFOSR-J1396) (AF AFOSR-
62-340) AD 428358 Unclassified

Also published in IEEE Intermat'l, Conv, Rec., Pt. 2:
T'}T‘ﬁ')—rm_. 3 3

Circuit problems with three circuit functions for

S-1-C are discussed. These problems fall into the
general topics of distributed, non-exact realizations of
lumped, prototype circuits and of the lack of basic
understanding of electron circuit functions. In common
with earlier, conventional electronic circuit efforts, the
wark to be done can be separated into two areas. One
area concerns the actual realization of a circuit, in this
case a 8-1-C, and at least initially will involve much
empiricism, The other area of needed effort must deal
with basic methods of analysis and design (synthesis
being a gub-class of the latter). In the latter area, it
is hoped that the circuit thec ist of today and tomorrow
will join the effart. (Contractor's abstract, modified)

247
California U. Electronics Research Lab., Berkeley.

REPORT ON EXPERIMENTS WITH THE OLFACTORY
CORTEX OF THE CAT, by G. G. Furman. Jan, 17,
1964, 37p. incl. illus, diagrs. refs. (Rept. no. 64-1)
(AFOSR-64-0318) (AF AFOSR-62-340) AD 430077
Unclassified

Experiments with the stimulation of th: olfactory cortex
of the cat were conducted with help of chronically im-
planted bipolar electrodes for recar ding and stimulation.
The final response data were obfained by averaging 10
or mdre time responses so as to raise the signal-to-
noise ratio. An analytic expression for the theoretical
cortical response was obtained by meane of a model
which treats the primary cortical unit as a current gen-
erator of damped sinusolds. The thearetical curves,

as generated by a digital computer, showed an excellent
fit with some of the experimental curves. Some alter-
native thecries are also discussed, as the present one
was not shown to be a unique soluticn. Nevertheless,

it was thought that because it utilizes a new technique

of apatial summation in a neuronal tissue, it provides

a realistic basis tor the analysis of evoked cartical
potentials. (Contractor's abstract)
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California U. [Electronics Research La%. ] Berkeley.

FINDING THE MOST RELIABLE ROUTES IN COM-
MUNICATION SYSTEMS, by S. C. ParikhandI, T.
Frisch, [1963] [5]p. incl. diagrs. (AFOSR-64-1581)
(AF AFOSR-62-340) AD 446365 Unclassified

Also published in IEEE Trans. Commun, Systems,
v, C5-11:402-206, Dec. 1963.

It is shown that the problem of finding the most

reliable route between two stations in a communication
system can be reduced to the problem of finding the
shortest path between two nodes in a weighted linear
graph, The known methods for finding the shortest path
in a linear graph are extended to apply to any communica-
tion system, and simplified algorithms and computer
subroutines are presented. (Contractor's abstract)

249

California U. [Electronics Research Lab, ] Berkeley.

DESIGN OF DUAL-REFLECTOR ANTENNAS WITH
ARBITRARY PHASE AND AMPLITUDE DISTRIBUTIONS,
by V. Gelindo. Nov, 14, 1963, 6p. (AFOSR-64-2221)
(AF AF(SR-62-340) »D 452293 Unclassified

Also piblished in IEEE Trans. Antennas and Propaga-
tion, v. AP-12: 403-408, July 1964,

A synthesis method based on geometrical optics for
designing a dual-reflector antenaa system with an
arbitrary phase and amplitude distribution is the aperture
of the second reflector is presented. The first reflectar
may be {lluminated by a pattern with an arbitrarily
curved phase front. A pair of first-order ordinary
nonlinear differential eq:ations of the form dy/dx =

f(x, y) are developed for the system, Questions con-
cerning vnigueness, existence and bounds far the solu-
tions can be answered. Calculations and numerical
results for the design of a uniform amplitude and phase
dual-reflector system are presented.

250

California U. Electronics Resear ch Lab,, Berkeley.

A STUDY OF LIMITATIONS ON TiIE CHARACTERISTICS
OF NETWORK FUNCTIONS, by J. D. Patterson,

Mar, 15, 1963, 44p, (Internal technical memo. no.
M14) (AF AFOSR-62-340) AD 418706 Unclassified

An investigation is made of the general form of the
limitations imposed on driving point and transfer imit-
tances when Some part of the input circuit of a network
is fixed. The i.n.ltations are found to be bounds on the
real and imaginary parts of the functions at points in the
right half plane. At certain specific frequencies deter-
mined by the fixed part of the network, the values of
the immittance function and some of its derivatives are
fixed. These limitations on the values of immittance
functions at pointe in the right half plane are then ex-
pressed in terms of integrals of the function along the
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imaginary axis by means of Cauchy's integral formula,
The limitations on integrals are utilized to find limita-

tions on the characteristics of ideal immittance functions.

Several examples are given to illustrate the use of
these limitations. (Contractor's abstract)

251

California U. Electronics Research Lab,, Berkeley.

FOCUSING OF AN ELECTRON STREAM WITH RADIO-

FREQUENCY FIELDS, by C. K. Birdsall and G. W.

Rayfield. [1964] [22]p. incl. diagrs. illus. refs.

(AFOSR-65-1109) (AF AFOSR-63-117) AD 620690
Unclassified

Also published in Jour. Electron. and Control, v, 17:
NI-&E, Dec, 1964,

A cylindrical stream of electrons is focused solely by

the fields of a slow electromagnetic wave. Ananalysis

is obtained by transforming to the wave frame in which

the equations of motion of electrostatic periodic focusing

are valid, A second amalysis is made by transforming
to the electron frame and approximating the fields in
order to compare fast-wave and slcw-wave focusing.
Several experiments are presented using a helix as the
slow waveguide, and results are found to be in rough
agreement with theory.

252

California U. Electronics Research Lab., Berkeley.
JOINT SERVICES ELECTRONICS PROGRAM, by D. O.
Pederson and J. R. Whinnery. Final rept. Feb. 15,
1963-Feb. 14, 1964. Mar. 31, 1964, 44p. incl, refs.
(Rept. no, 64-12) (AFOSR-64-0900) (AF AFOSR-63-
139) AD 600049; AD 603736 Unclassified

Research effarts in the following areas are sum-

marized; bioelectronics (electrophysiological properties

of the nervous system, hydration studies including di-
electric constant measurement of Xxenon-hemoglobin

assoclation compounds); circuit theory (passive network
synthesis, active circuits, tir..- varying networks); elec-

tron streams and interaz.ucas (microwave amplifiers,

naise and instabilities, emission, trajectories); plasmas

(magnetic-mirror compression, homo-polar rotating
plasmas, low-energy plasmas); radiation and propaga-
tion {electromagnetic scattering from conducting loops,
microwave scatter from a rough water surface, dual
reflect on synthesis techniques, surface waves, fre-
quency-independent antennas); solid-state electronics
(integrated circuits, materials and mechanisms); sys-
tems (control systems, communication systems). Re-
search papers, talks, reports and memaranda spon-
sored by JSEP are listed.

253
California U. Electronics Research Lab,, Berkeley.

PROPAGATION IN GENERALIZED GYROTROPIC

> 52«

MEDIA, by V. H. Rumsey. [1964] [*'p. (AFOSR-64-
1129) (AF AFOSR-63-139) AD 441842
Unclassified

Also published in IEEE Trans. Antennas and Propaga-
tion, v. AP-12: 83-86, Jan. 1964,

Generaiized gyrotropic media are characterized by

four axes, three being the principal axes of the aniso-
tropic media befare application of the steady magnetic
field B(Q) and the fourth being the direction of H(O).
They can be synthetically fabricated from an apprcpri-
ately stratified pile of ferrite rods. Although much
more complicated than for ardinary gyrotropic media
the basic modes of radio propagation in such generalized
media turn out to have some surprisingly simple proper-
ties. Formulas for these characteristic polarizations
in terms of the tensor permeability are also very simple.
(Contractor’s abstract)

254

California U. Electronics Y.esearch Lab., Berkeley.

NOTES ON SYSTEM THLORY, VOLUME V. Apr. 1964,
124p, incl. diagrs. tables, refs. (Rept. no. 64-8)
(AFOSR- 64-1350) (AF AFOSR-63-139 and .* F AFOSR-
63-292) AD 601993 . Unclassified

This report contains the following: Digitalization of
continuous control systems, by M. A, Breuer; Some
theorems on combining linear inequalities, by M. A.
Breuer; A conjecture on the properties RC-RL netwarks,
by D. A, Calahan; A gain-bandwidth limitation for an
n-varactor parametric amplifier, by M. Fukada; On the
equivalence partitioning of linear modular circuits, by
A. Gill; A note on correction to a result of Dobrushin,
by B. Gluss; A remark about invertible boolean functions,
by M. A. Harrison; On the asymptotic number of auto-
mata, by M. A, larrison; Time-varying networks-the
state variables aud stability, by E. S. Kuh; Sufficient
conditions for the existence of a sclution to & ~ontinuous
linear programming problem and a corresponding duality
thearem, by A. Larsen; A minimal representation for

a cascade of lattice netwarks, by D, M. Layton and

1. T. Frisch; Equilibrium controllability and stability

of N.P. F. M. control systems, by T. Pavlidis; and

On the evaluation of optimal and non-optimal control
strategies, by E. Polak,

255

Califarnia U. [Electronics Research Lab. ] Berkeley,

A BACKWARD- WAVE SURFACE MODE IN A PLASMA
WAVEGTT™  py R, N, Carlile. [1964] [8]p. incl.

illus. .. (AFOSR-64-1373) (AF AFOSR-63-139)
AD4a:._ .. Unclassified

Also published in Jour, Anpl. Phys., v. 35: 1384-1391,
May .

The phase characteristics of a backward- wave pass-
band mode have bevn measured in a plasma wa- eguide,
consisting of a circular waveguide that is coaxial with
the positive column of & mercury-vapor dischurge. The
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mode has been identified as an n = 1 surface mode
similar to that described by Trivelpiece. It is shown
that zero-temperature plasma-wavegutde theory pre-
dicts this mode accurately, This theory predicts that
a simple relation exists between the lower cutoff fre-
quency of the n =1 mode and the electron plasma fre-
quency. It is demonstrated that the calculated electron
plasma frequency obtained from this relation, where
the cutoff frequency is determtned from a measurement
of the phase characteristics, agrees well with an inde-
pendent measurement of electron plasma frequency by
the well-known cavity-perturbation method. Both the
n =1 and symietric n = 0 modes were excited by a
novel coupler called the double-ring coupler. Noise
measurements on the n =1 and symmetric n = 0 modes
indicate that the output signal-to-uoise ratio is inde-
pendent of input signal power and is about 7 dB for the
n =1 mode and varies from about 7 to greater than 30
dB for the n = 0 mode., A simple model of the plasma
is proposed whtch explains all the noise observations
reported here. (Contractor's abstract)

256
California U. Electronics Research Lab,, Berkeley.

DOMINANT ZERO AND EXCESS PHASE OF A
HURWITZ POLYNOMIAL, by D, O, Pedersonand G. H.
Wilson, [1964] [6]p. incl. diagrs. (AFOSR-64-1374)
(AF AFOSR-63-139) AD 444473 Unclasstfied

Also published in IEEE Trans. Ctrcutt Theory, v.
CT-11: 104-108, Mar. 1964,

In the analysis and design of linear electronic circuits,
it is often necessary and desirable to restrict attention
to first-order effects only. Simplifications of the cir-
cuit may take the form of a dominant natural frequency
(or time-constant) description, That ts, of the total
natural frequencies of the circuit, one may be found to
be dominant over a frequency or time interval of
interest. For the low-pass situation, necessary condi-
tions are presented in this paper to establish the domi-
nant zero of a polynomial in torzis ol the coefficients
of the nolvngiuial, Simple expressions are also given
to estimate the second-order effect of excess phase
(or dead time). A simple transistor amplifier is used
as an example, (Contractor's abstract)

257
California U, Electronics Research Lab., Fierkeley.

SYNTHESIS OF DUAL REFLECTOR AN"'ENNAS, by
V. Galindo. 7July 30, 19684, 275p. incl. diagrs, refs.
(Rept. no, t4-22) (AFOSR-64-1583) (\F AFOSR-63-
139) AD 445821 Unclassified

A syntheris method based on geometrical optics far
designing a dual reflector antenna system with an
arbitrary phase and amplitude distribution in the
aperture of the second reflector ts presented, The
first reflector may be illuminated by a pattern with an
arbitrarily curved phase front. A pair of first order
ordinary nonlinear differential equations of the form
dy/dx = f(x, y) are developed for the system, Questions
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concerntng untqueness, existence, and bounds for the
solutions are discussed., Calculations and numerical
resu'ts for the destgn of a uniform amplitude and phase
dual-reflector system are presented. The diffraction
effects of the small reflector are analyzed by the
methods of geometrical diffraction. Their effects upon
the aperture distribution of the larger reflector are
analyzed in detatl. Correction for the smal! reflector
diffracted field is obtained partially by an iterative pro-
cedure utilizing the above synthesis method. The tenta-
tive conclusion was drawn after extensive numerical
analysis that complete correction for the diffraction
effects is not possible. (Contractor's abstract)

258

California U. Electronics Research Lab., Berkeley.

ON THE POSSIBILITIES OF DETECTION OF PERIODIC
DISTURBANCES ON A ROUGH SURFACE USING RADIO
TECHNIQUES, by R. H. Clorke. May 29, 1964, 37p.
tncl. diagrs, tables, refs. (Rept. no. 64-21) (AFOSR-
64-1906) (AF AFOSR-63-135) AD 448493

Unclassified

The theory of reflection of electromagnetic waves from
a moving sinusoidal disturbance, on both rough and still
water, is presented in a simple approximate form. It
is shown that the detection of such a disturbance is, tn
principle a practical possibility. Some of the require-
ments of such a detection system are briefly discussed,
The basts of the simplified theory is discussed in de-
tail, and new experirmental results are presented to
demonstrate the validity of the approach used. (Con-
tractor's abstract)

259

California U, Electronics Research Lab., Berkeley.

A STABILITY CRITERION FOR TUNNEL DXODESR, hy
I T. Feiscin, [i964] |2]p. (AFOSR-64-2139) (AF
AFOSR-63-139) AD 452270 Unclassified

Also published in Proc. IEEE, v, 52: 922-923, Aug.

Given the complete linear equivalent circuit of a tunnel
diode, a new sufficient condition is presented for the
diode to be potentially stable, where the diode is po-
tentially stable if all open circvit natural frequencies
can be shifted to the left half of the complex frequency
plane, by properly imbedding the tunnel diode in a two
terminal paseive network. (Contractar's abstract)

260

California U. Electronics Research Lab., Berkeley,

A LINEAR SEARCH PROBLEM, by E. Wong. [1964]
[7)p. (AFOSR-64-2224) (AF AFOSR-63-139)
AD 452417 Unclassified

Also published in SIAM Rev., v, 6: 168-174, Apr. 1964,




A class of one-dimenstonal search problems ts con-
stdered. In general, the formulation results tn a
functioml-minimtzation equation of the dynamtc pro-
gramming type. In a special case th~ optimal solution
for both the ot jective and poltcy have been found, (Con-
tractor's abstract)

261
California U. [Electronics Research Lab, ] Berkeley,

ON THE REDUCTION OF THE SYSTEM x = Bx + By,
¥ = ¢'x TOITS MINIMAL EQUIVALENT, by H.

Kwakernaak and E, Polak. [1963] [2]p. (AFOSR-64-
2225) (AF AFOSR-63-139) AD 452264 Unclassified

Also published in TEEE Trans. Circutt Theary,
“C‘F'E—Wv. 10, Dec. 1963.

3 A method ts proposed for constructing miniinal scalar
and vector representations for systems of the form
given in the title. A situation where one mtght be
interested in finding a minimal equivalent ts the prob-
lem of synthesizing a multiple-input, single-output
system whtch is specified as above. Before the system
is bullt, tt ts usually desirable to reduce tt to tts
simplest form, namely, tts mintmal equivalent. (Con-
tractor's abstract)

262
Californiz U. Electronics Research Lab., Berkeley.

TECHNIQUES FOR AUTOMATING THE CONSTRUC-
TION OF TRANSLATORS FOR PROGRAMMING
LANGUAGES, by W. H. Wattenburg. Jan. 13, 1964,
16p. (Rept. no, 64-45) (AFOSR-€5-0264) (AF AFOSR-
63-139) AD 609487 Unclassified

Formal procedures are summarized ior constructing
translators where by a computer ts used to generate
substantial partions of the translators, the latter being
termed symbolic machtne language assemblers, macro
expanders, or compilers. The translators all perform
the task of translating programs written in one language
into equivalent programs written tn another. BASIC
BOOTSTRAP PROCEDURE: The first translators were
wrttten tn an available machtne language and were
mostly symbolic machtne language translators (assem-
blers). Apglicatinn of the 'bootstrap' procedure was
the writing tn symbolic language, including the trans-
lator ttself, of programs, once a symboltc machine
language translator became available for a parttcular

1 machine. The bootstrap procedure has the property

1 that each translator can translate its own description

: into ttself stnce tt ts described by a language whtch is

a subset of the language tt translates. T..e NELIAC,
compiler for the Remington Rand M460 ts a 'self-

compiling compiler'. MULTIPLE BOOTSTRAP PRO-
CEDURES: These procedures tnvolve translators pro-
ductng object programs for machines other than the
machtne that performed the translation. As an example
of the use of an tntermediate language and multiple
bootstrap procedure, there ts cited the translator con-
structed for the FORTRAN language and the IBM-7090
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and CDC-3600 computezs by Mendictno, Storch, and
Sutherland &t the Lawrence Radiation Lab. of
California U.

263

California U. Electrontcs Research Lab., Berkeley.

LASER-INDUCED EMISSION OF ELECTRONS, IONS,
AND NEUTRALS FROM Ti AND Ti-D SURFACES, by
T. Y. Changand C. K. Birdsali. [1964] [2]p. incl.
diagrs. (AFOSR-65-0910) (AF AFOSR-63-139)

AD 617233 Unclassified

Also publtshed tn Appl. Phys. Lirs., v. 5; 171-172,
Nov. %, 1954,

This note describes the plasma produced from
deuterated titaninm disks due to laser-induced emission.
Three representative expertments are described, and
tt ts proposed that the target surface temperature pro-
duced by an unfocused laser beam is htghly nonuniform;
the large directed ion energy produced by a focused
laser beam is of the order predicted by hydrodynamtc
blow off theory; and the fast ion pulse produced by 2
focused laser beam ts postulated as secondary emtsston
at the collector due to fast Dy molecules blown off the
target surface.

264
California U. Electronics Research Lab., Berkeley.

SHEET- CURRENT PLASMA MODEL FOR ION-
CYCLOTRON WAVES, by A. Hasegawa and C. K.
Birdsall. [1964] [11]p. tncl. diagrs. tables, refs.
(AFOSR-65-0911) (AF AFOSR-63-139) AD (17234
Unclassified

Also published tn Phys. Fluids, v, 7: 1590-1600, Oct.

An appropriate plasma model, using current sheets, is
introduced and inttial results are presented. The
prtmary utility is to obtatn the nonlinear behavior of
ton-cyclotron waves. Linear analysts ts used to de-
velop the bicircular particle motion, to show the coupling
of the ton-cyclotron resonance for finite T), to show
Landau cyclotron damptng for fintte T,. The sheet

model ts developed tn terms of vector potential A and
sheet curren: denstty Jg for k parallel to the steady
field By. There are transverse fields only, with sheet
motion along 3 coordtnates. The electrons are assumed
to be hot, forming a neutraltztng background, The
model accuracy tests rRhow a reasonable dupltcation of
cold plasma ion waves. Tne first compiter experiment
shows wave damping for T, >> T, at the rate expected
fromltnear analysis, and with T;, decreasing, T) de-
creastng, and T, increasing, The third computer ex-
periment was to find the limit tn T.L for interaction with
an electron stream for w ~ wops the nonlinear limtt,
with equal transverse energies, substantially exceeds
the 1tnear analysis result, lending encouragement to
thts means of ton heating.
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California U. Electronics Research Lab., Berkeley.

OPTIMAL “ONTROL OF SYSTEMS WITH STOCHASTIC
DISTURBANCES, by R. S8ussman. Nov. 25, 1943, 69p.
(AF AFOSR-63-139) AD 430078 Unclassified

1 § The optiraal control of a linear system which is

3 disturbed by white (or linear Markov) additive noise is

] discussed. The state of the system cannot be measured
directly, but is corrupted by additive white (or linear
Markov) noise. The cost function used is quadratic, It
is proved that the cptimal controller is a linear function

] of the cbservations oniy if both noises are Gaussian,

; i This tmplies that the minimal cost of controlling this

4 system, when subjected to Gaussian noise, is strictly
higher than when subjected to any non- Gaussian noise,

i which has the same second order properties as the
Gaussian. Besides this proof, Kalman's L.est linear
optimal controller is extended to a polynomial controller,

{ This controller retains the same features as Kalman's

i best linear controller; namely, only the first few mo-
ments of the best estimate must be updated as the

4 process evolves. While the optimal linear controller
requires the modating of only the mean and the variance,
the n-th arder polynomial controller requires the up-
dating of the 2n first moments. These results can also
be applied to optimal filtering. (Contractor's abstract)

266
California U. Electronics Research Lab., Berkeley.

REALIZABILITY OF n-PORT RESISTIVE NETWORKS
WITH MORE THAN (n + 1) NODES, by K. R.
Swaminathan and I. T. Frisch. July 14, 1964, 37p.
(Rept. no. 64-23) (AF AFOSR-83-139) AD 45)736

1 Unclassified

A new set of necessary conditions are presented for

an nth order square symmetric matrix with real entries
to be the n-port admittance matrix of a network con-
taining positive resistors and maore than (n + 1) nodes,
(Contractor's abstract)

267
California U. Electronics Research Lab., Berkeley.

THEORY AND MEASUREMENT OF A SURFACE
WAVEGUIDE, by D. E. Norton. Nov, 25, 1963, 98p.
(AF AFOSR-43-139) AD 430079 Unclassified

A surface waveguide, which consists of a dielectric
slab backed by a perfect conductor lying between and
perpendicular to two paraillel conducting planes, is
excited by a slot source at a frequency of 9, 339 mc.
The resuliing electromagnetic fields are obtained both
experimentally and analytically. The fields are meas-
ured by the refiection from a thin metal cylinder and
this technique is shown to be accurate within one db

for test cases with no dielectric present. (Contractor's
abstract, modified)
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268
California U. Electronics Research Lab., Berkeley.

TIME-VARYING GC NETWORKS, by A. Paige.
Oct. 11, 1963, 114p. (Rept. no. 63-25) (AF AFOSR-
63-139) AD 430076 Unclassified

The purpose of this investigation is to study the proper-
ties of time-varying G-C networks. These networks
are constructed from one of the following models:

(1) A number of resistances and capacitances can have
their values altered mechanically (e¢.g., rheostats

and variable capacitors) and are driven by some me-
chanical agency. (2) The study of the stability of non-
linear networks can usually be reduced to a study of
stability of a linear equation which describes a small
perturbation zbuut some equilibrium state of the non-
linear network, This linear equation will, in general,
have coefficients which are functions of time. If the
type of elements in the nonlinear network are suitably
restricted, the linear perturbation equation can be
interpreted as describing the operation of a linear time-
varying conductance-capacitance network, (Contractor's
abstract)

269
California U. Electronics Research Lab., Berkeley.

TIME-VARYIN' NETWORKS - THE STATE VARIABLES,
STABILITY A0 ENERGY BOUNDS, by E. S, Kuh,

Mar. 1064, 30p. (Rept. no. 64-10) (AF AFOSR-63-
139) AD 435839 Unclassified

This paper is concerned with linear networks which
contain time-varyirg resistors, inductors, and capaci-
tors. The state variables formulation is used to de-
scribe the general circuit. The energy stored is calcu-
lated in terms of the state variables and the incidence
submatrices from which general sufficient conditions
for stability are derived, Upper and lower bounding
functions on the stored energy are next obtained. These
functions lead to sharply defined conditions for stability
and instability of periodically varying networks. Exam-
ples are included to illustrate the use of the general
method and the importance of the results. (Contractor's
abstract)

270
California U. Electronics Research Lab., Berkeley.

THE PROBLEM OF IDENTIFICATION OF DISCRETE-
TIME PROCESSES, by C. A. Galtieri. Dec. 27, 1963,
129p. incl. tables, refs. (Rept. no, 63-19) (AFOSR-
64-1197) (AF AFOSR-63-202) AD 603739
Unclassified

A logical framework is proposed within which the prob-
lem of identification of discrete-time processes may be
defined in a precise and general way. The general solu-
tion is then derived and some of its most important
applications are discussed in some detail. The repart
is essentinliy aivided in 3 parts, In the first a well-
defired language is introduced in order to be able to
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state the problem in an unequivocal way. 71he basic
axioms and' definitions of thts part lead to the general
results of which the following chapters are specialized
appltcations. 1n the second part the problem of idenifi-
catio~ of discrete-time processes ts specifically tn-
cluded and some of its general aspects are discussed,
The final part discusses in some detail a number of
specific cases of particular importance, Particular
attention was given to the problem of estimating the
coefficients of a difference equation. It is shown that
two previously proposed methods of solution for this
problem may be considered as approximations of the
method proposed in this report. The numerical solu-
tion of some very simple examples is tncluded for pur-
poses of illustration. (Contractor's abstract)

271
California U. [Electronics Research Lab. ] Berkeley.

ON THE STABILITY OF A CERTAIN CLASS OF
NONLINEAR SAMPLED-DATA SYSTEMS, by E. T.
Juryand B. W. Lee. [1964] [11]p. incl. refs. (AFOSR-
64-1316) (AF ArOSR-63-202) AD 444141

Unclassified

Also published in IEEE Trans. Automatic Control,
v. AC-9:01-61, Jan. 1964.

A suffictent condition for stabiltty of a ciass of
sampled-data feedback systems contatntng 2 memory-
less, nonlineai’ gain element is obtained. In this
paper, the stabtlity criterion embodied in this theorem
can be readily obtained from the frequency response

of the linear piant. This method is essentially similar
to Popov's method applied to the study of nonitnear con-
tinuous systems Furthermore, Tsypkin's results for
the discrete case are obtained as a special case when

q = 0. Several examples are discussed, and the results
are ccmpared with Lyapunov's quadratic a.nd quadratic
plus integral forms as well as with other methods.

For these examples, the results obtained from the new
theorem yield less cunservative values of gain than
Lyapunov's method, Furthermore, for certain linear
plants the new theorem also yields the necessary and
sufficient conditions. (Contractor's abstract)

272

California U. [Electronics Research Lab. ] Berkeley.

A NOTE ON THE RECIPROCAL ZEROS OF A REAL
POLYNOMIAL WITH RESPECT TO THE UNIT CIRCLE,
by E. L. Jury. Nov. 18, 1963, 2p. (AFOSR-64-1822)
(AF AFOSR-83-292) AD 449251 Unclassified

Also publtshed tn IEEE Trans. Circuit Theory,
v. CT-11: 2, June 1964.

The purpose of this communication ts to present a pre-
ctse formulation of a theorem proposed by 1*arden
which is related to the existence of reciprocal zeros
with respect to the unit circle and to indicate a rule
which ts simpler than Cohn's for determintng the num-
ber of the reciprocal zeros with respect to the unit
circle of a real polynomial. (Contractor's abstract)
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California U. [Electronics Research Lab. ] Berkeley.

ON THE ABSOLUTE STABILITY OF NONLINEAR
SAMPLED-DATA SYSTEMS, by E. L. Juryand B. W.
Lee. [1964] [4]p. incl. diagrs. (AFOSR-65-1011)
(AF AFOSR-63-292) AD 619108 Unclassified

Also published in [EEE Trans. Automatic Control,
v. AC-0: 551-554, Oct, 1964,

A general form of area inequality ic used to develop

a frequency domatn criterion for absolute stability

of single-nonlinear sampled-data (SNSD) systems. By
reductions of the general form to specific area inequali-
ties, it is suggested thai all known and some new fre-
quency domain criteria applicable to different sub-
classes of SNSD systems may be derived as special
cases. One of the latter invalving q < 0 is investigated
to determine its signiftcance and general applicability
to SNSD systems. An example of a SNSD system with
dead zone is used to illustrate some of the results pre-
sented.

274

California U. Electrcaics Research Lab., Berkeley.

SYNCHROTRON RADIATION MEASUREMENTS FROM
A HOT ELECTRON PLASMA, by A. J. Lichtenberg,

S. Sesnic, and A, W. Trtvelptece. Aug. 17, 1964, 32p.
incl. illus. diagrs. refs. (Rept. no. 64-28) (AFOSR-
65-0266) AD 454768 Unciassified

The synchrotron radiation emanating from a hot-electron
plasma produced in a pulsed magnetic mirror field has
been measured. The measurements were made witha

1 usec time constant InSb detector with a frequency re-
sponse covertng the wavelengths between 4 mm and 0.1
mm. For peak fields which were varied between 30 and
60 kG with corresponding electron temperatures be-
tween 25 and 50 kev the radiation was found to be greater
than 0.1 mW/ster at the low field and greater than 1.0
mW/ster at the high field. This variation was consist-
ent with that calculated by integrating the radiation from
a single electron over a two dtmensional, relattvistic
Maxwellian wtth the appropriate temperature. The
calculation, together with th measured radiation
amplttude, was used to determine the total number of
radiating electrons. Preliminary results on the
spectral distribution of the radiation were obtained.

The decay of the radiated power is closely correlated
wtth microwave radiation and other diagnostics both

tn regimes and those in which the plasma developed

an instability, (Contractor's abstract, in part)

275

California U. [Electronics Research Lab. ] Berkeley.

A REMARK ON UNIFORM DISTRIBUTION, by M. A.
Harrison, [1964] {1]p. (AFOSR-65-0334) (AF AFOSR-
64-639) AD 611926 Unclassified
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Also published in TEEE Trans. Electron. Comput.,
v, Eé—ﬂ: 1, Oct. 1964.

This paper refers to a previous publication by D. C.
Fielder (IEEE Trans. Electron. Comput., v. EC-13:
53-54, Feb. 1964) on the study of uniform distribution
of contacts in relay trees. The deiermination of
fn/2" = 3 mod (n- 1)} = Fn is made in particular.

2768
California U. Electronics Research Lab., Berkeley.

NOTES ON SYSTEM THEORY. VOLUME VI. Aug.
1964, 121p. incl. diagrs. refs. (Rept. no. 64-8)
(AFOSR-65-0632) (AF AFOSR-64-292, AF AFOSR-64-
230, and AF AFOSR-64-639) AD 611083

Unclassified

This report contains the following articles: On de-
composition techniques applied to the solution of linear
programming problesms; On & thearem for nonlinear
networks; A note on the identification of a class of non-
linear time-invariant systems; A stability criterion ob-
tained by comparison; Relational equivalence of se-
quential machines; The conversational method of syn-
thesis for finite automata; A galois field multiplier;

On the inverse of the Lyapunov operator; A real fre-
quency stability criterion containing periodically time-
varying capacitances and resistances; A noie on polar
decomposition and the generalized inverse of an arbi-
trary matrix; Reduction of a linearly separable pattern
set to a minimum distance problem; On a combinaiorial
theorem and applications; On nonlinear differential equa-
tions with delta functions driving forces; and A new
proof nf the Wa.ig algebra for networks.

271
California U. [Insi. of Engineering Research] Berkeley.

SHOCK-WAVE STRUCTURE IN A PARTIALLY

IONIZED GAS, by M. S. Grewal and L. Talbot. [1963]

lv. (AFOSR-J1456) (AF 49{638)502) AD 427719
Unclassified

Also published in Jour. Flui:i Mech., v. 16: 573-594,
1963.

The structure of 2 shock wave in a partially ionized
gas, which may be in thermal nonequilibrium ahead of
the shock wave, is investigated. A method is developed
to solve this problem by separating it inio two paris.
Firsi, the structure of the shock wave associated with
the massive particles, ions and aioms, is assumed to
be of the Mott-Smith form. Then the behavior of the
electrons as they pass through this shock is analyzed.
Using this method, calculations are carried out for
shock waves ai several Mach numbers and several
values of the electron-ion iemperaiure ratio ahead of
the shock. An essential feature of the shock profiles

is found to be the existence of a broad zone of elevated
electiron iemperature ahead of the electron corapression
region, caused by the high thermal conductivity in the
electron gas. (Contracior's abstract)
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Califarnia U. Inst. of Engineering Research, Berkeley.

EFFECTS OF CHARGED PARTICLES ON THE

MOTION OF AN EARTH SATELLITE, by C. L. Brundin.
[1963] [10]p. incl. diagrs. table, refs. (AFOSR-64-
1951) (AF 49(638)502 and Nonr-22245) AD 432675;

AD 450323 Unclassified

Also published in ATAA Jour,, v, 1: 2529-2538, Nov,
1963.

Using 2 model of the upper atmosphere in which the
principal atmospheric constituent (for both atoms and
ions) changes with increasing altitude from atomic
oxygen to helium and then to atomic hydrogen, the
charge on a conducting spherical satellite and the drag
due to charged particles are estimated for altitudes be-
low the hydrogen region. The effects of photoelectric
emission and the earth's magnetic field are included in
the calculations. It is found that the contribution of
charged particles to the satellite drag may be neglected
in the oxygen region. In the helium region the drag due
to charged particles may be significant, particularly
for large satellites and in cases where the photoelectric
emission current is significant. A method of estimating
this drag is presented. (Contractor's abstract, modi-
fied)

279
Califarnia U. Inst. of Engineering Research, Berkeley.

SPECTROSCOPIC STUDY OF ELECTRRON RECOMBINA-
TION WITH MONATOMIC IONS IN A HELIUM PLASMA,
by F. Robben, W. B. Kunkel, and L. Taibot. [1963]
[9lp. (AF 49(638)502) AD 432674 Unclassified

Also published in Phys. Rev., v. 132: 2363-2371,
Dec. 15, 1972,

Recent work on electron-ion recombination has shown
that a model including recombination into highly excited
bound levels through electron-electron-ion collisions
and transitions beiween the bound levels through elec-
tron-atom collisions as well as the usual radiative transi-
tions, is in good agreement with experiments in which
processing involving molecular ions, etc., are unim-
portant, By making absolute intensity measurements
of the lines of helium emitted from ihe decaying plasma
of an arc jet in the visible and near ultraviolet, the
number densities of the excited states of helium have
been calculated. (Contractor's abstract)

280
California U. Inst. of Engineering Research, Berkeley.
A SPECTROSCOPIC STUDY OF RECOMBINA TION
IN A HELIUM PLASMA, by F. A. Robben. Apr. 5,
1963, 48p. (Rept. no. HE-150-211; sertes no. 132,
issue no. 7) (AF 49(638)502) AD 405814
Unclassified

Receni work on ion- electron recombination has shown
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that a modei invoiving recombination intc highly excited
bound levels through electron-electron-ion coliisions
and transitions between the bound ieveis through eiec-
tron-atom collisions as weii ss the usuai radiative
processes, is in good agreement with experiment. By
making absolute intensity measurements of ail the lines
of beliuin emitted from the decaying plasma of anarc
jet in the visble and near ultravioiet, the number densi-
ties of the excited states of helium were caiculated.
When interpreted by means of the collisional-radiative
recombination model, these measurements give values
for the collisionai de-excitation rate constant of an
excitea helium atom from level nton - 1. The vaiues
of this constant are in reasonable agreement with a
revc theory of classleal excitatlon cross sections.

281
California ", [Inst. of Engineering Research] Berkeley.

SIGL/{FICANCE OF DETONATION STUDY TO PROPUL-
SION DYNAMICS, by A. K. Oppenheim and A, J.
Laderman. 1983, lv. (AFOSR-J1090) (AF AFOSR-83-
129) AD 421130 Unclassified

Presented at Fourteenth Cong. Intermat'i, Astron. Fed.,
Paris (France), Sept. 1963,

The various means by which detonation study can
influence the deveiopment of propulsion systems are
discussed. The wave, besides the possibility of its
actual appearance in the course of anomalous operation
the combustion chamber, or its direct exploitation as
the actual combustion front inan engine specially de-
signed for thls purpose, provide:. tbe prime experiment
facility for the study of non-steady gasdynamics of sys-
tems characterized by a high rate of energy release.
Moreoever, it offers an insight into the relatlonship
between the chemico-kinetic and gasdynamic phenomena
that occur in thrust chambers not anly during transient
processes but also at steady state operation. [ts theo-
retical aspecte provide a stimulus to the development of
gas-wave-dynamics, the subject dealing with the anaiy-
sis of wave interaction processes, whose techniques
are applicable not only to chemical propulsion systems,
but also to gaseous nuciear devices and pulsed plasma
accelerators. (Contractor’s abstract)

282
Caiifornia U. [Inst, of Engineering Research] Berkeley.
RECENT PROGRESS IN DETONATION RESEARCH,
by A. K. Oppenheim, N. Manson, and G. G. Wagner.
{19831 {10]p. incl. ilius. diagrs. refs. (AFOSR-64-
0894) (AF AFOSR-83-128) AD 439884
Unclassified

Presented at AIAA Summer meeting, Los Aungeles,
Calif, , June 17-20, 1983,

Also S%lished in AIAA Jour., v. 1: 2243-2252,

The major effect of currentiy conducted detonatirm
studies is concerned mainly with three fundamental
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problems: the deveiopment of the wave, its stability,
and structure, The three are of course not independent
of eacb other, and even the order of presentation is of
some lmportance, for one camnot describe tbe structure
without considering the stability, which, in turn, is
related to the mode of development. Consequently this
review consists of three corresponding parts, each
written, respectiveiy, by one of the authors in a differ-
ent country, thus giving the subject matter an elucidation
from three quite different points of view. Because of
its particular significance to the process of combustion
in a rocket thrust chamber, tbe scope is restricted to
the gaseous phase. (Contractor’s abstract)

283

California U. [Inst. of Engineering Research] Berkeiey.

LONG-DURATION SPARK LIGHT SOURCE FOR
STREAK SCHLIEREN PHOTOGRAPHY OF HIGH-
SPEED EVENTS, by G. J. Hecht, C. T. Lilleston, and
A. K. Oppenheim. {1964]{8]p. inci. illus, diagrs. refs.
(AFOSR-64-1872) (AF AFOSR-83-129) AD 447580
Unclassified

Also published in ISA Trans., v. 3: 100-107, Apr. 1964.

A iong-duration (up to 1. 5 msec) light source is de-
scribed which is suitabie for schlieren photography of
high-speed everts. The source consists of a small
area, open-air gpark gap excited by a delay line network
to produce substontiiliy constant light intensity during
the period of discharge. The very low sparkgap imped-
ance is matched successfuliy by employing higb-capaclty
photoflash type electrolytic capacitors operating at
relatively iow voltage. Indicated aiso are methods that
make triggering reliable and reproducibie. (Contrac-
tor’s abstract)

284

California U. [Inst. of Engineering Research] Berkeley.

PRESSURE “WAVE GENERATED IN A FISSIONABLE
GAS BY NEUTRON IRRADIATION, by H. P. Smith, Jr.,
C. W. Busch, and A. K. Oppenhelm. [1984] [8]p.

incl. diagrs. (AFOSR-84-2031) (AF AFOSR-€3-129)
AD 451227 Unclassified

Also published in Phys. Fluids, v. 7: 878-883, May
1964,

An experiment is proposed to study the nonsteady gas-
dynamic phenomena produced by neutron induced exo-
thermic nuclear reactions in a gaseous medlum. The
problem is formulated in terms of 2 set of characteris-
tic equations in a time dependent, spatially unidimen-
sional system and solved hy means of a simplified
analysis leading to a system of two first order, non-
linear, ordinary differentiai equations. The problem
involves the generation of a pressure wave in a long
tube filled with a boron trifluorlde, fully enrlched in
tbe boron-10 isotope. The analysis predicts that the
gas residing initially in the core wili be heated to
approximately 3000°K and that a compression wave
with a peak pressure ratio of approximateiy 3 wiil
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emanate from the reactor and coalesce into a shock of
Mact nunber 1, 8 at a distance of approximately 17 ft
from the reactor core, Measurement of the pressure
wave should provide information on the amount of re-
versible heating that can be obtained from a gaseous
nuclear reaction. (Contractor’s abstract)

2685
California U. Inst. of Engineering Research, Berkeiey.

CALCULATION OF AERODYNAMIC FORCES ON
CYLINDTuCAL SHELLS IN UNSTEADY SUPERSONIC
FLOW, by R. A. Brownand M. Holt. Apr. 1963 [26]p.
incl. diagrs, tables. (Rept. no. AS-63-1) (AFOSR-
5158) 'AF AFOSR-63-266) AD 416375

Unclassified

The aerodynamic forces resulting from the vibration of
a cylindrical shell of finite length in a supersonic stream
have previously been calculated and using the static
approximation. In this the flow field is determined as
though it were steady in the state frozen at a given in-
stant. In the present report the static approximation

is improved and account is taken of first order effects
in vibration frequency. This causes a phase shift be-
tween the shell displacement and the corresponding
pressure or aerodynamic force coefficient. The phase
shift varies with distance along the cylinder, the phase
angle changing very rapidly in the neighborhood of zero
of certain modified Bessel functions and remaining
sensibly constant in between., The influence of this
phase shift on panel flutter characteristics is expected
to be significant and will be considered in subsequent
reports. (Contractor’s abstract)

266

California U. [mst. of Engineering Research] Berkeley.

COMPUTATION OF GASEOUS DETONATION PARAME-
TERS, by C. W. Busch, A. J. Laderman, and A. K.
Oppenheim. Aug., 1964, 109p, (Technical note no, 6)
(AFOSR-64-1891) (AF AFOSR-84-129) AD 607360
Unclassified

This report describes the development of a method
programmed for a digital computer to evaluate one-
dimensjonal detonation parameters in gaseous media.
The calculations are based on the assumptions that the
wave process is governed by equilibrium end conditions.
Details of the analytical method of solution are pre-
sented including the IBM 7090 com, wter program, de-
scribed in Fortran language. Sample input and output
data with instructions for preparing the input data are
given. Finmally, computations are performed for a
number of hydrogen-oxygen mixtures from Hy + Og to
3Hy + Oq at several initial conditions covering a range
in pressure from 0,1 to 760 mm Hg and in temperatures
from -160 to +200°F and a comparison is made with
calculations of other investigators for a stoichiometric
mixture initially at NTP, (Contractor’s abstract)
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287
California U. [Inst. of Engineering Research] Berkeley.

DYNAMIC PERFORMANCE OF PRESSURE TRANS-
DUCERS IN SHOCK AND DETONATION TUBES, by
W. E. Amend, A. J. Laderman, and A. K. Oppenheim.
Sept. 1964, 158p. (Technical note no. 9) (AFOSR-84-
1892) (AF AFOSR-64-129) AD 607361 Unclassified

A method is presented for evaluating the dynamic per-
formance of high frequency pressure transducers on the
basis of records obtained by means of shock tube cali-
bratioa tests. The transducer's frequency response is
determined from a Fourier transform analysis. The
computations were programmed for the IBM 7090 com-
puter including provision for the use on the cal-comp
plotter to produce results describing the frequency de-
pendence of the amplitude ratio, phsse angle shift, and
time lead between the output and input signal. Per-
formance characteristics were calculated for several
typical transducers, demonstrating the utility of the
method in delineating frequency regimes wher= reliable
response of the instrument can be expected. A number
of commerclal pressure transducers were tested in
shock and detonation tubes. Records obtained from the
former provide information on the natural frequencies
and rise times of the sensors, while results of the
latter were used to illustrate the effects of r.pidly vary-
ing pressures and temperatures on the performance

of the instruments. (Contractor's abstract)

268

California U. [Inst. of Engineering Research] Berkeley.

VECTOR POLAR METHOD FOR THE EVALUATION
OF WAVE INTERACTION PROCESSES, by A. K.
Oppenheim, P, A. Urtiew, and A. Jj. Laderman.
{1964] [55]p. incl. diagrs. tables, refs. (AFOSR-85-
1479) (AF AFOSR-64-129) AD 822643 Unclassified

Also %%nshed in Arch. Budowy Maszyn, v, 11: 441-
y 5

Vector polar method is a graphical technique for the
solution of wave interaction problems that are concerned
with the overall results rather than with the progress
of the process. The method is based on the use of

wave polars. If the ratio of pressures or sound speeds
is represented on a logarithmic scale, usually as the
ordinate, while the abscissa represents the change in
particle velocity across the wave in a linear scale, then
such a generalized hodograph plane has the property of
a vector field. By simple vector addition, some quite
complex wave interaction processes can then be rapidly
evaluated. The utility of the method is illustrated by

a variety of shock-tube problems involving interactions
between shocks, deflagrations, rarefaction waves, con-
tact discontinuities and area change. Although the
analysis of most of such problems is known, the appli-
cation of the vector polar method led to the discovery
dof some interesting regimes of solutions that would be
difficult to discern by the more laborious conventional
techniques. (Contractor’s abstract)
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289
California U. [Inst. of Engineering Research] Berkeley.

ON THE DYNAMICS OF THE DEVELOPMENT OF
DETONATION IN A GASEOUS MEDIUM, by A, K
Oppetiheim. [1964] [22]p. incl. illus. diagrs. table,
refs. (AFOSR-65-1480) (AF AFQSR-04-129)

AD 622842 Unclassified

Also %lalished in Arch. Mech. Stosowanej., v. 2: 403-
5 5

An elementary gasdynamic treatment is made of two
problems of detonation analysis: (1) the generatlon of
the pressure wave by the flame kernel, and (2) the
interaction between various pressure waves and com-
bustion fronts. In regard to the tirst problem, two
models are presented which represent the lower and
upper bounds respectively for the gasdynamics solution
of a flow fleld generated by the initial growth of a flame
kernel in an exploslve gas. The second problem is
anmalyzed by a graphical technique, the vector polar
method. It Is concerned only with effects in the large
and can be consldered as the generalizatlon of the
metbod of characterlstlcs to finite wave interaction
processes. (Contractor’s abstract)

290
California U. Inst. of Engineering Research, Berkeley.

CALCULATIONS OF SUPERSONIC FLCW PAST
YAWED CONES BY THE METHOD O. THE INTEGRAL
REL’.TIONS, by M. HoltandS. C. Lee, Mar, 1964
[22]p. Incl, diagrs. (Rept. no, AS-64-7) (AF AFOSR-
64-268) AD 603962 Unclassified

The metnod of integral relations, as applied to the
yawed cone problem by Cnushkin and Shenennlkov, 1s
modified to take account of the entropy singulzrity on
tne leeward side of the cone. It 1s proposed to apply
the method in two regions, in the quadrant adjacent to
the singular generator and in the remaining quadrant
including the cone surface and the shock. Results are
nat yet complete but those cbtalned so far suggest that
the modification will give a more realistic picture of
the flow between tne cone and the shock. (Contractor’s
abstract)

291
Califcrnia U. Inst. of Engineering Research, Berkeley.

FREQUENCY EFFECTS IN PANEL FLUTTER OF
CYLINDRICAL SHELLS, by R. A. Brown and M. Holt.
Mar. 1964 [21]p. incl. diagrs. refs. (Rept. no. AS-
64-8) (AF AFOSR-64-268) AD 603981 Unclassified

The expression for the pressure coefficient ona
vibrating cylindrical shell of finite length in unsteady
supersonic flow is simplified. The expression is valid
at high values of Mach mimber and is based on the quasi-
steady approximation when only first order terms in
vibration frequency are considered. The kernel func-
tions arising in the expression for the pressure co-
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efficient are tabulated and shown graphically for a
series of circumferential modes. It is anticipated that
the revised expression will be simpler to use than the
earlier expression when introduced into the full panel
flutter equations. (Contractor’s a%airact)

292

California U. Inst. of Engineering Research, Berkeley.

ANALYTICAL STUDY OF THE CHARACTERISTICS OF
wEDGES IN SUPERSONIC VISCOUS FLOW, by R. T.-S.
Cheng. May 15, 1864 [43]p. incl. diagrs. tables, refs.
(Rept. nu. AS-64-6) (Nonr-22245) AD 603319
Unclassified

An analytic study of the normal and axial force
coefficients of wedge-shaped airfoils in supersonic vis-
cous flow is presented. It is based on the inviscid
oblique shock relations to determine the flow conditions
after the oblique shocks in the vicinity of the wedge.
This condition is used as the local free stream condition
which 1s applied to the available correlation of com-
pressible boundary layer theory on a flat plate at zero
angle of attack. Furthermore, the boundary layer dis-
placement thickness is used as the effec:ive body in the
inviscid supersonic small perturbatlon theory to predict
local surface pressure. Force coefflclents are referred
to the free stream dynamic pressure and the area of the
wedge base. Some numerical calculations were carried
out in order to compare the results with earller theoreti-
cal and experimental data. (Contractor’s abstract)

293

California U. Inst. of Engineering Research, Berkeley.

THE APPLICATION OF LANGMUIR PROBE TECH-
NIQUES TO F1.OWING ION1ZED GASES, by C. L.
Brundin. June 15, 1964, 116p. (Rept. no. AS-64-9)
(Nonr-22245) AD 603666 Unclassified

A detalled theoretical and experimental investigation
regarding the use of Largmuir probe techniques ina
flowing partially ionized gas was carried out. Both free
molecule and stagnatlon point probes were considered.
The analysls is restricted to the determination of ion
density from the ~aturated ion current, and the deter-
mination of electron temperature from the rate of change
of electron current with probe potential. Numerical
resuits are presented for argon, along with the results
of a series of experlments conducted in an arc heated
supersonic low density wind tunnel. It is concluded that
the ion density can be measured accurately with a stag-
nation point probe, or with a plane free molecule probe
surrounded by a guard ring. The electran temperature
can be measured accurately with a gurarded plane free
molecule probe, or with a cylindricul free molecule
probe aligned with the flow. Measurements made in
flowing gases with other types of Langmuir probes are
subject to certain consistent errors. (Contractor’s
abstract)
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294
Caiifornia U. Inst. of Engiueering Research, Berkeiey.

THE BASE FLOW PROBLEM AT VERY LOW
REYNOLDS NUMBER IN THE OSEEN APPROXIMA-
TION, by H. Viviand and S. A. Berger. Sept. 1964
[42]p. inci. diagrs. (Rept. no. AS-64-i5) (Nonr-
22245) AD 608134 Unclassified

The influence of inertia terms in the equations of motion
on the properties of the base fiow and near wake fiow

at very low Reynolds numbers was investigated Ly using
Oseen'., approximation and by comparing with previcus
results obtained by the same authors for Stokes fiow.
The general solutions of Oseen's equations of motion
were deriveti for two-dimensionai and axisymmetric
flows in the half-space x > 0, for an arbitrarily given
velocity field in the plane x = 0. Numericai examples
were given for two-dimensionai flow and compared with
Stokes flow examples. (Contractor's abstract)

295
California U. Inst. of Engineering Research, Berkeley.

CYLINDER DRAG IN THE HYPERSONIC FREE JET

OF A RAREFIED AIR STREAM, by S. S.-P. Tang.

Jan, 30, 1964, 41p. (Rept. no. AS-64-3) (Nonr-22245)
AD 431774 Unclassiiied

Drag forces on circular cylinders normai to axisym-
metric jets issuing frém sonic orifices have been
measured. Suitable corrections have been deveioped
to account for the radiai gradients produced by the
source-like flow, thus permitting comparisons of the
present data with data obtained using a uniform flow
field jet. With properties on the axis of the jets as
reference, the data are presented in coefficient form
at Mach numbers of 5.92, 6.30, 8,02, and 9.85. With
Knudsen numbers extending from 1, 5 to 30, these data
cover the near free moiecule and free moiecule flow
regimes, The results indicate a emooth monatomic
transition and agree weil at M = 5, 92 with previous
results obtained in uniform flows., At all Mach numbers,
they agreed with theoretical free molecule flow pre-
dictions for diffuse reflections at the highest Knudsen
numbers attained. Cylinder temperatures were also
measured at the same flow conditions as the drag force
measurements. (Contractor's abstract)

296
California U. Inst. of Engineering Research, Berkeley.

DRAG OF A TWO-DIMENSIONAL STRIP NORMAL TO
HYPERSONIC NEAR FREE MOLECULE FLOW, by

D. R. Ko. Jan., 1964, 73p. (Rept. no. AS-64-4)
{Nonr-22245) AD 431773 Unclassified

Drag coefficients for two-dimensional strips normai

to the flow have been determined experimentally at

Mzch numbers of 6,22, 8.12, and 10, 09 by me: ns of

the free-jet testing technique. The free stream Knudsen
number ranges from about 1 to 30, Results obtiined
are compared to the neariy free-molecule flow theory
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proposed by Willis. A number of special tests were
performed to demonstrate the validity of the free-jet
experimental technique and to determine the feasibility
of further appiication of this vaiuabie testing method.
(Contractor’s abstract)

297

California U. Inst. of Engineering Research, Berkeley.

EXPERIMENTAL INVESTIGATION (OF LITHIUM-
ARGON SPUTTERING, by V. Malakhof, R. P. Etein,
and H. P. Smith, Jr. Nov. 27, 1963, 47p. (Rept. no.
AS-63-7) (Nonr-22245) AD 431762 Unclassified

The angular distribution of the sputtered iithium atoms
under bombardment by positive argon ions was investi-
gated. Argan ions were created by an arc discharge and
eiectr astaticaily acceierated and focused on the target
surface. The object of thic investigation was to produce
a sufficient amount of experimental data to substantiate
or modify the already existing theories of angular distri-
butioa of the sputtered atoms at the oblique incidence of
a iow energy ion beam. The results indicate thai at low
ion energies and obiique angles of incidence the angular
distribution is predominantiy in the forward hemisphere
relative to incident beam direction, and depends on the
angie of ion incidence, The maximum forward sputter-
ing current occurs at approx 90° to the beam direction.
At Jow angies of incidence, i.e., beiow 30° back-
sputtering is possibie. There is apprax a 40° relation-
ship between the maximum back-spuitering current and
the angle of ion incidence. (Contractor's abstract)

298

Caiifornia U, Inst, of Engineering Research, Berkeley,

TLOWS OF RAREFTED GASES SUPPORTED BY
BENSITY AND TEMPERATURE GRADIENTS, by C.
Cercignan.. Dec. 30, 1964 [2i]p. incl, table, (Rept.
no, AS-34-i8) (Nonr-22245) Unclassified

Some features of Poiseuille flow in the transition regicn
and in the free molecule 1imit are considered, In par-
ticular it is pointed out that the distribution function in
the main body of the flow is a Burnett distribution func-
tion, with the consequence that second order slip effects
appear. Differences are pointed out between flow sup-

ported by density gradients and flows supported b -
perature gradients, i Y tem
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California U, Inst. of Engineering Research, Berkeiry,

HIGHER ORDER SLIP ACCORDING TO THE
LINEARIZED BOLTZMANN EQUATION, by C.
Cercignani. Dec. 30, 1964 [30]p. incl. refs. (Rept.
no. AS-64-19) (Nonr-22245) Unclassified

A systematic approach to the problem of the boundary
conditions matching the conservation equations in the
Hilbert or Chapman-Enskog prccedures is given. Quan-
titative estimates are also given by using the

Bhatnagar, Gross and Krook model; in particular, the
second order slip coefficient is evaiuated. The results
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are applied to cylindrical Potsauille flow and the calcu-
lated flow rate ts compared with experimental data.

300

California U. Inst. of Engineering Research, Berkeley.
THE MEASUREMENT OF BASE PRESSURE ON
WEDGES IN SUPERSONIC LOW DENSITY FLOW, by R.
Cheng, 8. A. Schaaf, and F. C. Hurlbut. Nov. 0,
1964 [24]p. inci. illus, diagrs. tables, refs. (Rept.
no. AS-M4-17) {Nonr-223215) Unclagsified

The measurement of the base pressures of wedges is

presented. The teste were run at nominal Mach numbers

of 4 and 8 and freg stream Reynolds numbers from

840 ‘0 8600. A cathetometer was used to measure the
height difference of the oil surfaces of a small U-tube
manometer mounted within the wind tunnel. Both span-
wise and cross-base distributions of the base pressures
were measured,

301
California U. Inst. of Engineering Research, Berkeley.

NEARLY- FREE MOLECULAR FLOW: A COMPARISON
OF THEORY AND EXPERIMENT, by F. S. Shermaa,
D. R Willis, and G. J. Maslach. Oct. 15, 1964 [18]p.
incl. diagrs. tables, refs. (Rept. no. AS-64-186)
{Nonr- 22245) Unclassifted

Presented at Eleventh Intermat'l. Cong. for Applied
Mechanics, Munich (Germany), Aug. 30-Sept. 5, 1964,

Measured drag coefficients for cylinders, normal
strips and spheres in nearly free-molecular flow at

M =6, 8 and 10 are correlated with a collision-rate
parameter suggested by the modified Krook model, and
compared with theoretical estimates based on a variety
of kinetic models and methods of analysis. The com-
parison of theory and experiment and the comparative
effectiveness of various rarefaction parameters are
discussed, and suggestions for further experimentation
sre made,

302
California U. [Minerals Research Lab. ] Berkeley.

THERMAL PROPERTIES OF 2" LOYS AT HIGH
TEMPERATURES, by R. L. Orr and R. Hultgren.
Final rept. Mar. 1, 1963, 10p, (Series no. 137; {ssue
no. 8) (AFOSR-4614) (AF 49(638)83) AD 407613
Unclassified

The objectives of this investigation were to determine
the high temperature thermal properties +* various
representative alloy systems {rom heat cuntent meas-
urements, to examine the validity of Kopp's law of
additivity of heat capacities of the components, and

where possible to correlate the data with various aspects

of atomic bonding phenomena in alloys. Heat conients
also were measured for a number of pure metals for
which existing data were either incomplete or uncertain,
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This report reviews briefly the accomplishments of this
project, referring where possible to the publigshed
papers and technical notes previously submitted.

303

California U. [Minerals Research Lab. ] Berkeley.

DILATION CONTRIBUTION TO HEAT CAPACITY OF
METALS AND ALLOYS, by Y.-8. A. Changand R.
Hultgren. Jan. i, 1963 [79]p. incl. diagrs. tables,
refs. (Technical note no. 7; series no. 137, issue no.
7) (AFOSR-4616) (AF 49(638)83) Unclassified

The main objective of this {nvestigation was to study the
dilational contribution to heat capacity of copper and
alpha-brasses as a function of temperaiure and compo-
sition. Since thermal expansion data were available, it
was only necessary to determine the compressibilities.
This was done by measurng the velocities of sound in
copper and alpha-brasses by means cf the ultrasonic
pulse technique. A second ocbjective was to test the
validity of the Nernst- Lindemann equation, which has
been widely used to calculate the dilational term, and

-the Gruneisen equation. The Nernst-Lindemann equation

is recommended over the Gruneisen equation, since the
temperature variation of the coefficient of thermal ex-
pansion is not required. The error introduced at tem-
perature close to the melting point would be onty -13%
of the total heat capacity at coustant pressure, b1t as
high as 10 - 30% of the total dilational term.

304

California U. [Seismographic Station] Berkeley.

CRUSTAL STRUCTURE SOUTHWEST OF THE SAN

ANDREAS FAULT FROM QUARRY BLASTS, by R. M.
Hamtilton, A. Ryall, and E. Berg. July 9, 1963, llp,
(AF 49(638)904) AD 433750 Unclassified

Also published in Bull. Seismol. Soc. Amer., v. 54:
8'7-7'}, Feb. 1564,

To determine a crustal model for the southwest side of
the San Andreas fault, 8 large quarry blasts near
Salinas, Calif., were recorded at 27 siesmographic
stations in the region around Salinay, and along a line
northwest of the quarry toward San Francisco. Data
from these explosions are compared with results of ex-
plosion-seismic studies carried out by the U.S. Geo-
logical Survey on a profile along the coast of California
from San Francisco to Camp Roberts. The velocity of
the P wave refracted through the crystalline crust, in
the Salinas region is 6. 2 km/sec and the velocity of Pn
is about 8.0 km/sec. Velocities of the direct F wave in
near surface rocks vary from one place to another, and
appear to correlate well with gross geologic features.
The thickneus of the crust in the region southwest of the
San Andreas fault from Salimas to San Francisco is
about 22 km.
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i California U. [Dept. of Mathenmtics] Davis.
E EXTREMA FOR EIGENVALUES OF VIBRATING SYS-
"TEMS, by D. O. Banks, Fimalrepi. [1964] [11]p.
t (AFOBR-64-1445) (AF AFOSR-63-82) Unclassified

! The results of two ar2as of research are reported.

The firsi concerns bounds for the eigenvalues of vibrai-

ing strings. The second concerns bounds for eigenvalues

1 of a positive symmetric definite matrix A relative ioa
non-negative matric B, i.e., the values of A, such that
the system of equations (A - AB)x = 0 has a nontrivial
solution. The results in this case are the analog of
results found earlier by ihe investigaior for the eigen-

|' values of a vibrating string.

! 306
California U. [Depi. of Physics] La Jolla.

b

{ ASYMPTOTIC FORM OF THE PROPER SELF-ENERGY
! FUNCTION IN MANY-PARTICLE SYSTEMS, by D, R.

. Fredkin. [1963] [3]p. (AFOSR-J1574) (AF 49(638)1038)
i AD 427631 Unciassified

{ Also Eublished in Jour. Math. Phys., v. 4: 634-636,

i o

! The asympiotic form ai high frequencies of the

! recirrocal of a two-time thermodynamic Green's func-
tion is shown to be a coustant, This constant is ex-

{ pressed as tie exact expectation value of a second {func-
tional) derivative of the Hamiltonian, (Contractor's
abstraci)

307
i California U. [Depi. of Physics] La Jolla.

MANY-BODY THEORY OF LOCALIZED d STATES IN
METALS. I. THE LOCALIZED MOMENT, by H, C:hl
and D, R. Fredkin. [1963] [7]p. incl. diagrs. refs.
(AFOSR-J1579) (AF 49(638)1038) AD 427597
Unclassified

Also published in Phys. Rev., v. 131: 1083-1069,
Auvg. ;, 1983, .

The problen. i the localization of a magnetic momeni
around an {mpurity is formulaied in a rotationally in-
variani wa; waxing possible the calculation of the
Curie constani. This calculation is carried oui in
lowesi order, but, in principle, can be exiended io
arbitrary order. (Cortracicr's abstraci)

308

California U. Dept. of Physics, La Jolla.
SUPERCONDUCTIVITY WITH PAIRS IN A RELATIVE
RHO WAYVE, by R. Balian and N, R. Werthamer,
1963] [12]p. incl. dagr. refs. (AFOSR-64-0754)
AF 49(638)1038) AD 436507 Unclassified

> 63 <

Also published in Phys. Rev., v. 131: 1553-1564,
ug. 15,

In previous treatments of superconducting systems with
attractive interactions acting in (4d-angular- momentum
partial waves, the correlated electron pairs were
formed in only two components of a sptn triplet. This
oversight is corrected here by a more general varia-
tional treatment, allowing all three components. In the
case of a p-wave interaction, the present staie is proved
to give the absoluie minimum of the free energy. Its
rotational degeneracy is discussed. The energy spec-
trum is found io be isotropic (provided the normal phase
is also) with the usual gap, and so to be completely
equivalent thermodynamically to the BCS staie. The
charge-density autocorrelation is also isotropic, and
the charge-curreni correlation vanishes. The state ex-
hibits the conventional Meissr.er effect, and rannot be
experimentally distinguished from ihe BCS state by
means of electromagnetic or tunneling measurements,
acoustic aitenuation, or nuclear inagnetic resonance
(NMR) relaxation times. The paramagnetic spin sus-
ceptibility decreases with temperature from tts value

in the normal phase io a limiiing ratio of 2/3, in good
agreemeni with results deduced from Knight shifi meas-
urements on mercury and tin, and in contrasi to the
BCS prediction. (Contractor's abstract)
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MANY-BODY THEORY OF LOCALIZED d STATES IN
METALS. T. FAIR OF IMPURITIES, by P. Gottlieb
and H. Suhl. [1964] [7]p. incl table. (AFOSR-64-

2528) (AF 49(638)1038) AD 453853 Unclassified

Also published in Phys. Rev., v. 134: 1586-1592,
June 15,

A previous rotationally invariant periurbation treatmeni
of localized d states is extended to the case of neighbor-
ing sites interacting via direci d-d exchange and indirect
8-d scattering. It is found that the parallel alignment

of two localized moments is never the ground staie of
the pair. For certain values of the unperiurbed d-staie
energy (depending upon the exchange interactions) only
one of the sites will be occupied by a d electron so the
pair canhave a nei momeni, If the condiiions are such
that both sites are occupied by d electrons, these elec-
trons must be aligned antiparalliel so there is only a
small net moment due to scnttering to and from the band
staies. (Contracior's abstraci)
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AN INVESTIGATION OF THE PHASE- DIAGRAM
PALLADIUM-ARSENIC IN CONNECTION WITH SUPER-
CONDUCTIVITY, by Ch. J. Rauband G. W. Webb.
1963] [7]p. incl. diagrs. table, refs. (AFOSR-J829)
AF AFOSR-62-344) AD 416513 Unclassified

Also published in Jour, Less-Common Metals, v. 5:

?
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The phase-diagram Pd-As has been investigated by
thermal, rontgenographic and metallographic analysis,
together with superconductivity measurements. The
existence of five phases, three of them previously un-
known, has been established. Addition of arsenic to
palladium causcs a sharp drop of the liquidus curve.
At 770°C the compound Pd.,As is formed peritectically.
Increasing the amourits of As causes the eutectic at

20 at-% As (715°C) to be followed by a peritectic reac-
tion (820°C) between liquid and the congruently melti
corapound PdsAsy (860°C), forming PdgAs. At33 at-

As the peritectically formed phase PdAs (728°C), which

transforms at 485°C into a low temperature modifica-
tion exists. The homogeneity range of PdAs, was found
not to be as broad as claimed earlier. Three of the
compounds are superconductor s: PdgAsy (T, = 0.46°K),
PdgAs h.t. (T, =1.71°K) and PdpAs 1. t. (T, = 0. 60°K).
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DENSITIES OF STATES, SUPERCONDUCTIVITY,

AND LCCALIZED MOMENTS IN TRANSITION METALS,
byB. R. Coles. [1963] [4]p. (AFOSR-J1134)

(AF AFOSR-62-344) AD 421722 Unclassified

Alsc published in Solid State Comm., v. 1: 5-8, 1963,

Correlations between density of states at the Fermi
surface, superconductive transition temperature and
the tendency of solute iron atoms to carry localized
moments are examined for second and third transition
group metals; the breakdown of expected correlations
is ascribed to the change in character of the d-band
wave functions. (Contractor's abstract)
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SUPERCONDUCTIVITY IN THE MERCURY-INDIUM
ALLOY SYSTEM, by M. F. Merriam, M. A, Jensen,
and B, R. Coles. [1963][8]p. incl. diagrs. table, refs,
(AFO8SR-J1135) (AF AFOSR-62-344) AD 421151
Unclassified

Also published in Phys. Rev., v. 130; 1719-1726,
JTune ;, 1563,

The superconducting transition temperatures of a large
number of Hg-In alloys have been measured and the
variation of T, with composition determined over the
e-“re range. Variation of T, with number of valence
electrons/atom within any particular metallurgical
phase is quite strong, T, in general increasing with
decreasing number of va’ience electrons. The maximum
and minimum values of T, occurring in the system are
4.5 and 3.1°K at approx 80 and 20 at-% indium, re-
spectively, Hglin, the only stoichiometric compound,
has a transition temperature of 3.81°K. The observed
composition dependence of T, is not what one would
expect either from Matthias's empirical rules or from
the simple BCS formula, assuming a nearly free elec-
tron model for the density of states. In one phase a
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discontinuity in T, and its composition dependence is
found which cannot be correlated with a change in any
lattice property and apparently arises from a di: continu-
ous change in electronic structure.
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SUPERCONDUCTIVITY JF SOME NEW Pt-METAL
COMPOUNDS, by Ch. J. Raub, W. H. Zachariasen and
others. [1963] [8]p. incl. diagrs, tables, refs. (AFOSR-
64-0250) (AF AFOSR-62-344) AD 432746

Unclassified

Also published in Jour. Phys, and Chem. Solids, v. 24:
T093-1100, 1963,

5 X
Several new superconductors were discovered among
compounds between Pt-metals and elements of the TV A,
V A and VI A group of the periodic system. The position
of the elements in the periodic system, the valence elec-
tron concentration and the crystallegraphir structure
exhibit a strong influence on the superconducting be-
haviaor.
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SUPERCONDUCTIVITY IN THE INDIUM- TIN SYSTEM,
by M. F, Merriam and M. von Herzen. [1963] [7]p.
incl. illus. diagrs. tables, refs. (AFOSR-64-0459)
(AF AFOSR-62-344) AD 435661 Unclassified

Also published in Phys. Rev., v. 131: 637-643,

July 15, 1963,

Transition temperatures as a function of composition
have been measured throughout the In-Sn binary system.
Samples 'quenched' from the liquid state had higher
transition temperatures than well-annealed samples,
confirming the effect reported earlier for Hg-In composi-
tions, The enhancement in T, was 2-3°K for the most
favorable compositions, It is argued that the effect
arises from internal strains in the samples and not from
short-range disorder. The equilibrium T, values var
from 3.4 °K (near pure In) to 6. 6°K (8 phase, 33.5 at-%
Sn). Transition temperature within any particular phase
is a strong function of valence electron concentration,

but not a function of the type found {n transition metal
superconductors, 1Inall phases T, incresses with in-
creasing valence electron concentration. The daia in

the In teriainal solid solution are compared with the

BCS formula, 2nd with the theary of Morel and
Anderson. A substantial variation of the electron-phonon
interaction parameter with alloying is required if the
data are to be described with the BCS formula.
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BRILLOUIN ZONE EFFECTS, SUPERCONDUCTIVITY,




B g

3

haial oot - coes - —p Y PP PR~ TP TV T oy W

AND FERMI SURFACE OF INDIUM ALLOYS, by M.
F. Merriam. ({1963] {3]p. incl. diagrs. refs. (AFOSR-
64-0460) (AF AFOSR-62-344) AD 435904

Unclassified

Also gublished in Phys, Rev. Ltrs., v. 11: 321-323,

A description is given of a Fermi surface-Brillouin
zone interaction in the indium-rich solid solution of
the In-Sn and In-Pb gystems which is reflected in both
lattice parameter and superconducting properties,
Since the structure of indium is tolerably simple, and
since a good deal is already known experimentally about
the Fermi urface in pure indium, a reasomable guess
as to the specific nature of the electronic effect can be
made, The lattice parameter data also lead, in this
case, toa reinterpretation of the existing magneto-
acoustic data on the Fermi surface of In,

i g
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SIMPLE MODEL FOR THE SUPERCONDUCTIVITY
OF LANTHANUM AND URANIUM, by G. C. Kuper,
M. A. Jensen, and D, C. Hamilton, 1963, 7p.
(AFOSR-64-1213) (AF AFOSR-62-344) AD 443019
Unc!assified

Also published in Phys, Rev., v. 134: A15-A21,
Apr. 6, 1064,

It is postulated that L.a and U have a narrow f band
above, but very close to, the Fermi surface. An ex-
change interaction, antiferromagnetic in sign, between
electrons in the f band can lead to nonzero occupation
of the f levels in a BCS-type wave function, This f-
band condensation, through a weak coupling of the f
band to the conduction band, enhances a BCS condensa-
tion of the conduction electrons, There are two energy
gaps, for quasiparticle excitations in the two bands.
The critical field at zero temperature is calculated, as
in the transition temperature, The predicted isotope
effect is extremely small. The ratio between the
transition temperature and the energy gap at T =0
depends on the numerical values of the parameters;
although this ratio is of the order unity, it would not
be expected to be too near the BCS value of 1/1,75.
(Contractor's abstract)
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[ON THE SUPERCONDUCTIVITY OF TERNARY BETA
TITANIUM ALLCYS] Uber die Supraleitfahigkeit
ternarer Beta- Titanlegierungen, by Ch. J. Raub,

! [1963] [S]p. (AFOSR-64-1233) (AF AFOSR-62-344)

' AD 442805 Unclassified

Also published in Zeitschr, Piys., v. 178: 218-220,

o i

The elements Sc to Cu, Y to Ag, and La to Au were
slloyed in a beta-Ti- Rh system. The superconducting
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behavior of this ternary mixed crystal was investigated.
The transition temperature-concentration curves are
strikingly similar for all the elements with 3d, 4d, and
5d electrons, and can be explained on the basis of
Matthiasschen's law by the change of the valence elec-
tron concentration, the transition temperature of the
alloys increases, fluctuates between N =4.4 and 4.6
reaches a maximum at about 4°K, then decreases.
Manganese and rhenium, as well as the ruthenium and
osmium alloys deviate from the steady fluctuations of
the transition temperature curves. This can be ex-
plained by the magnetic characteristics of the elements
concerned.
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SUPERCONDUCTIVITY OF SOLID SOLUTIONS OF Ti
AND Zr WITH Co, Rh, ANDIr, by Ch. J. Raub and
G. W. Hull, Jr. [1963] {3]p. (AFOSR-64-1234)

(AF AFOSR-62-344) AD 442808 Unclassified

Also published in Phys. Rev., v. 133: A923-A934,
Feb, 17, 1564,

A detailed investigation of superconductivity in alpha
and beta Ti and Zr solid solutions with Co, Rh, and Ir
showed that T alpha rises with increasing valence elec-
tron concentration n. Small amounts of Co, Rh, andIr
dissolved in alpha Ti, or alpha-Zr increase Tc by 2
factor of 2 to 4. In the bce phase region of the beta-

Ti alloys Tc goes through a maximum of 4°K at 90 at-%
Ti, which is explained by Matthias' rule. (Contractor's
abstract)
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BEAM STABILITY IN THE ELECTRON PROBE MICRO-
ANALYZER, by R. Fitzgerald, [1964] [12]p. (AFOSR-
64-2112) (AT AFOSR-62-344) AD 451354

Unclassified

Also published in Proc, Twelfth annual Conf. on
Applications of X-ray Analysis, Denver, Colo., Aug. T-
9, 1963, v. 7: 369-381, 1964.

The reliability and speed at which an analy~is can be
completed, using methods of the electron probe micro-
analyzer, depends to a large extent on the stability of
the electron beam, The incident elertron energy an:d
total incident current must be maintained within pre-
scribed limits to ensure accurate and reproducible
x-ray data, The incident electron probe diameter must
algo stay within prescribed limits for maximum resolu-
tion over the analysis time. The performance of the
electron optics is discussed in relation to high-voltage
supply, current regulators and filament supply. Methods
for probe current stabilization using aperture sensing
are discussed. (Contractor's abstract)
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SUPERCONDUCTIVITY OF TELLURIUM, by B. T.

Matthias and J. L. Olsen. [1964] [2]p. incl. diagr.

(AFOSR- 65-0805) (AF AFOSR-63-344) AD 617199
Unclassified

Also publisted in Phys. Ltrs., v. 13: 202- 203,
Dec. ;, 108,

A superconducting transition in tellurfum under high
pressure at approx 3, 3°K was observed. This is the
3 fir st superconductivity noted in the 6th column of the
3 periodic table. This cbservation supports the view
that superconductivity is a general phenomenon,
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A NEW C15, - TYPE PHASE~CaAus, by Ch. J. Raub

and D. C. Hamilton. [1964] [3]p. incl. table, refs.

(AFOSR-65-0806) (AF AFOSR-62-344) AD 617198
Unclassified

Also published in Jour., Less-Common Metals, v, 6:

» .

X-ray, x-ray fluorescence, and superconductivity meas-
urements were made of the gold-rich Ca-Au system at
Au concentrations between 80 and 90 at-%. The metals
were pressed together into a small pellet, put inan
alumina crucible inside an evacuated quartz-tube and
heated up to approx 1000°C, The good agreement be-
tween observed and calculated intensities confirmed
the assumption of a C15, type of structure for this
phase. In order to establish the concentration of the
C15y, phase the alloy CaAug was examined by x-ray
fluorescence microprobe, Besides a little free gold,
the sample showed only a phase with 83 at-% Au, cor-
responding to CaAus. Samples with 80 at-% Au were
only partially superconducting, even though the x-ray
pattern was not different from the CaAug pattern, It
was concluded that the compositior of the Ca-Au phase
that is richest in gold is CaAug and not CoAuy as given
by the phase diagram,
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PEIERLS PROOF OF SPONTANEOUS MAGNETIZA-
TION IN A TWO- DIMENSIONAL ISING FERROMAGNET,
by R. B. Griffiths, [1964] [3]p. incl, dlagr, refs,
(AFOSR- 65-0189) (AF AFOSR-64-610) AD 456567
Unclassified

Also published in Phys. Rev., v. 136: A437-A439,
Oct. h, 1564,

A few minor modifications are made in the Peferls argu-
ment that a two-dimensional Ising ferromagnet possesses
a spontaneous moment at sufficiently low temperatures,
in order to make the proof quite rigorous.
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[SUPERCONDUCTIVITY OF THE NOBLE METALS AND
THEIR ALLOYS) Supraleitfahigkeit der Edelmetalle
und ihrer Legierungen), by Ch. [J.] Raub. [1964] [5]p.
(AFOSR-64-1217) (AF AFOSR-64-631) AD 443023
Unclassified

Also published in Zeitschr, Metalik, v, 55: 195-199,

Only three of the noble metals are superconductors
above 0.35"K, but it is very likely that gold and platinum
of highest purity bgcome superconductors at lowest
temperatures (10"°K). None of the solid solutions of
gold or silver, but several solid solutions of the platinum
metals, are superconduction. Small additions of nable
metals to superconducting elements of group V reduce
their transition-temperature, in group V they increase
Te, Only a few superconducting silver- or gold-com-
pounds are known. A survey of the superconducting
compounds of the platinum metals with the transition and
nontransition elements shows some general features:

the highest transition temperatures occur among the
beta- tungsten, A12 and delta-phases and with increasing
metallic properties of the groups IV A, V A and VI A of
the periodic system the concentration of the super-
conducting phages shifts to smaller nlatinum metal con-
centrations, (Contractor's abstract)
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SUPERCONDUCTING METASTABLE COMPOUNDS, by
H. L. Luo, M. F. Merriam, and D. C. Hamilton.
1964] (2]p. incl, diagr. table, refs. (AFOSR-64-2117)
AF AFOSR-64-631) AD 451704 Unclassified

Also published in Science, v. 145: 581-583, Aug, 7,
™8

A number of metastable phases, germanides and tellu-
rides of gold and silver, has been prepared, analyzed
by x-ray diffraction, and investigated for superconduc-
tivity. The new superconductors and their transition
temperatures are AgTeg (2. 6°K), AgyGe (0.85°K),
AugTeg (1. 62°K), and Ayy_,Gey (0.99°K — 1. 63°K)
where (0.27 < x < 0. 60). Au-Ge compositions with
other value of x do not superconduct above 0. 32°K.
(Contractor's abstract)
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EFFECT OF ISSOLVED MANGANESE ON SUPER-
CONDUCTIVITY OF PURE AND IMPURE INDIUM, by
M. F. Merriam, S. H. Liu, and D. P. Seraphim.
1964] [5]p. incl. diagrs. refs. (AFOSR-65-0191)
AF AFOSR-64-831) AD 456594 Unclassified

Also published in Phys. Rev., v. 136: A17-A2],
Ocl. E, 1084, _




ey

e

N P B o

AIR FORCE SCIENTIFIC RESEARCH

The superconiucting critical temperature of In decreases
by ~T0°K per unit resistance ratio, p4. 2/¢273°K,

when doped with Mn. The addition of a third element,
Pb or Sn (just a few %), progressively decreases the
effect of the Mn and eliminates the effect completely
when the mean free path is decreased to ~500A. The
data are explained on the bagis of the Korringa model
for the resistivity- minimum phenomenon found in dilute
transition-metal solutions. It is assumed that the
scattering of the conduction electrons undergoes a
resonance (presumably caused by the localized mo-
ments) of width ~1°K at the Fermi surface. The effect
disappears when enough nonparamagnetic impurity is
added to make the width of the electron energy levels
lavge compared to that of the resomance, The technique
ana the model (if correct) opens a new way for investi-
gating (he resomance model for paramagnetic impurities.
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SUYERCONDUCTIVITY OF SODIUM TUNGSTEN
BRONZES, by Ch. J. Raub, A. R. Sweedler and others.
[1964] [2]p. incl. diagr. (AFOSR-65-0791) (AF AFOSR-
64-631) AD 616055 Unclassified

Also published in Phys. Rev. Ltrs., v. 13: 746-747,
Dec. ;I, 1964,

The superconductivity was determined for sodium
tungsten bronzes having a general formula

with0.1 <x 51, The transition temperatures are in
the range below 1°K,

3
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[ON THE CRYSTAL STRUCTURE OF THE GOLD-RICH
PHASES IN THE SYSTEM GALLIUM-GOLD AND
RUBIDIUM-GOLD] Uber die Kristallstrukturen der
goldreichsten Phasen in den Systemen Kalium-Gold und
Rubidium-Gold, by Ch. J. Raub and V. B. Compton.
[1964] [7]p. incl. diagrs. tables, refs. (AFOSR-65-
0792) (AF AFOSR-64-631) AD 616053 Unclassified

Also Eubllshed in Zeitschr. Anorg. Allgem. Chem.,
v. : 9-11, June 1964,

The crystai structure of the compounds KAug and
RbAug were determined. Both compounds have the
exngoml CaCug type structure, space group
PS/mmm with one formula weight in the unit cell
The lattice constants 6h for KAug are a = 5. 6594,
c = 4,483A and for RbAu: a =5.760A, c = 4, 448A.
Contrary to former statéments the formulae of these
compounds are KAus and RbAu; and not KAug and
RbAuy.

328
Zalifornia U. [Dept. of Physics] La Jolla.

EFFECT OF UNIAXIAL STRESSES ON THE PARAMAG-
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NETIC SPECTRA OF Mn°* AND Fe>* IN MgO, by E.

R. Feher. [1964] [13]p. incl. diagrs. table, refs.
(AFOSR-65-0793) (AF AFOSR-64-631) AD ¢16052
Unrlassified

Also published in Phys. Rev., v. 136: A145-A157,
Oct. 5, 19683,

’

The study investigates the lowest energy levels of the
paramagnetic ions Mn2+ and Fe3+ in the host crystal
MgO as a function of externally applied uniaxial stress.
The effect of the stress on the energy levels of the para-
magnetic ion can be described by introducing into the
spin Hamiltonian an additional term of the form S- D- 8.
When the compcnents of D are expressed as linear func-
tions of the applied stress components, there are only

2 independent constants of proportionality in the simple
case of a cubic crystalline lattice. In this note these
constants have been experimentally determined. Also
investigated are the absolute value and the angular
dependence tg the linewidth of the fine structure of

Mn2+ and Feo+ in MgO. The widths are accounted for
in terms of the spin-lattice coefiicients by assuming

a random distribution of internal stresses in the host
sample. Also treated is the relevance of the spin-lattice
coefficients in the determination of the dirert spin-
lattice relaxation times.

329
California U. [Dept. of Physics] La Jolla.

SUPERCONDUCTING TUBES AND FILAMENTS, by

G. Arrhenius, R. Fitzgerald and others. {1964] [4]p.
incl. illus. diagr. (AFOSR-65-0794) (AF AFOSR-64-
631) AD 615683 Unclassified

Also published in Jour. Appl. Phys., v. 35: 3487-3490,
Dec. 10964,

A study is reported of the superconductivity and micro-
structure which occur when small quantities of La are
quenched with Rh in the arc furnace. A strikingly regu-
lar prismatic honeycomb of a supercondurting compound
is found when the La concentration is > 0.5 at-%. For
smaller concentrations a continuous network of the
superconducting phase is no longer observed which
correlates with the lowering and broadening of the
superconducting transition region. Evidence is given
that for such low concentrations superconducting tun-
neling occurs through the elemental Rh phase itself thus
pointing to the superconductivity of Rh at lower tempera-
tures.
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[SUPERCONDUCTIVITY AND PHASE TRANSFORMA-
TION IN TITANIUM ALLOYS. 1. ADDITION OF VANA-
DIUM PLUS ALUMINUM, NIOBIUM AND MOLYBDE-
NUM] Supraleitung und Phasenumwandlung bei
Titanlegierungen, 1. Zus2tze von Vamadium + Aluminum,
Niob und Molybdin, by Ch. J. Raub and U. Zwicker.
[1964] [5]p. incl. illus. diagrs. refs. (AFOSR-65-

2546) (AF AFOSR-64-631) AD 629830 Unclassified
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Also published in Zeitschr. Metallkunde, v. 55: 711-
715, 1964,

The change of transition temperature during the 8/n-
transformation of the alloys TiV{gAl3, TiMo)g and

TiNbgq was investigated. The transition temperature

is influenced by the concentration cf the alloying ele-
ments in the 8-matrix and hence by the valence electron
concentration, The influence of the ordered intermedi-
ate phases is small. The transition temperature of the
~-solid solution can be increased by Va-group elements,
but in the alloys investigated the transition temperature
of 8-phase is nigher than that of the o-phase and there-
fore the value for T, corresponds to that of the 8-phase.
The concentration of alloying elements in the 8-phase
and thus the transition temperature can be shifted to
higher or lower values by normal or up-hill diffusion
during the transformation processes. (Contractor’s
abstract)
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COMPARATIVE SEISMIC NOISE "N THE OCEAN
BOTTON AND ON LAND, by H. Bradner and J. G.
Dodds. [1964] [10]p. incl. illus, diagrs. tables, refs.
(AFOSR-65-2897) (AF AFOSR-62-420) AD 452688
Unclassified

Also published in Jour. Geophys. Research, v. 69:
7330-1378, Oct. 15, 1964,

Recordings of the seismic noise background have been
made on the Pacific Ocean bottom at a depth of 5 km
with internally recording single- component seismome-
ters which are recovered after automatic release of
ballast. Simultaneous recordings have been mude at
land stations. High-resolution noise spectra in tha
frequency band between 0.12 and 9 cps have been oh-
tained by digital analysis. Comparison of amplitudes

or phase shifts does not indicate coherence between two
distant records, and relative energy distribution be-
tween orthogonal components of a three-component
seismometer record does not indicate significant
Rayleigh wave energy. The ocean-bottom noise spectrum
has a shape qualitatively similar to the continental land
noise spectrum, but greater in magnitude. The
Hawaiian Island spectra show the usual 6- to 8-sec
microseism peak. but less high-frequency structure

than the continenta.. United States spectra. (Contractor’s
abstract)
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SPECTRAL ANALYSIS OF ELECTROENCEPHALO-
GRAMS RECORDED DURING LEARNING IN THE CAT,
BEFORE AND AFTER SUBTHALAMIC LESIONS, by

D. O. Walter and W. R. Adey. [1963] [22]p. incl. diagrs.
diagrs. tables, refs. (AFOSR-5347) (AF AFOSR-61-

81) AD 421725 Unclassified
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Also published in Exper. Ner.ol., v. 7: 481-501, 1963.

The remarkable slow waves found in EEG of the dorsal
hippocampus and related structures during acquisition

of a conditioned discriminmatory reflex are studied by
spectral amalysis. Some of the analysis is given in de-
tail as a tutorial illustration of spectral analysis. Visual
observations of the frequency specificity of those waves,
and the detailed mirroring of these wave processes be-
tween hippocampus and entorhinal cortex, are numeri-
cally confirmed. The slow!ng and irregularization of
these waves produced by serial bilateral lesions in the
far-off subthalamic areas is quantified, and shown to
differ in evolution between the hippocampus and ento-
rhinal areas. The spectral results show a persistent
disparity in the frequency peaks of the two rhinencephalic
traces, which requires the assumption of a nonlinear
relationship between these areas, superadded to the
linear one. The relation between hippocampal waves and
those in the reticular formation of the mesencephalon
and in the visual area of the lateral neocortex {s also
shown to be a distinctly nonlinear one,
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SLEEP: CORTICAL AND SUBCORTICAL RECORDINGS
IN THE CHIMPANZEE, by W. R. Adey, R. T. Kado,
andJ. M. Rhodes. [1963][2]p. incl diagr. (AFOSR-53
5364) (AF AFOSR-81-81) AD 423044  Unclassified

Also published in Science, v. 141: 932-933, Sept. 6,
19863.

Electroencephalographic sleep patterns of chimpanzees
reveal greater similarities to human records than those
of lower mammals. Flash-evoked responses in the mid-
brain reticular formation remain during "paradoxical"
sleep, which does not appear to necessarily involve deep
uncnnsciousness. Characteristic spindling occurs in ‘he
amygdala during a "'paradoxical” type sleep while other
areas were desynchronized. Telencephalic sleep-
control mechanisms in higher primates are considered.
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California U. Brain Research Inst., Los Angeles.

SPECTRAL ANALYSIS FOR ELECTROENCEPHALO-
GRAMS: MATHEMATICAL DETERMINATION OF
NEUROPHYSIOLOGICAL RELATIONSHIPS FROM
RECORDS OF LIMITED DURATION, by D. O. Walter.
[1963] [27]p. incl. diagrs. refs. (AFOSR-5365)

(AF AFOSR-61-81) AD 423045 Unclassified

Also published in Exper. Neurol., v. 8:155-181, 1963.

Spectral analysis is a mathematical method which con-
tains and generalizes frequency analysis. The form of
spectra analysis most applicable to EEG is presented,
using both algebraic formulae and 4 simplified illustra-
tive examples. The coherence function and transfer
function are the analogs of correlation coefficient and
regression coefficient. The coherence function is
applied not only to calculate the "quantity of
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interdependence" between pairs of illustrative examples,
but also to supply probable bounds on the other calcu-
lated relationships. Finally, discussion of the assump-~
tions underlying spectral analysis prepares the methods
for application to actual EEG.

335
California U. [Brain Research Inst.] Los Angeles.

THE INTERACTION OF PLANT HORMONES AND
ROTATION AROUND A HORIZONTAL AXIS ON THE
GROWTH AND FLOWERING OF XANTHIUM PENsYL-
VANICUM, by T. Hoshizaki, B. H. Carpenter, and K.

C. Hamner, [1964] [9]p. (AFOSR-64-1082) (AF AFOSR-
61-81) AD 441469 Unclassified

Also ¢. .ished in Planta, v. 61: 178-186, 1964,

Xanthiam pensylvanicum plants were rotated around

a horizontal axis at 0. 25 rpm. The stem growth, and
flowering response were studied in rotated Xanthium
treated with gibberellic acid (GA3), indoleacetic acid
(1AA). Leaf growth of rotated Xanthium was also
studied. In both light and dark, the length and the num-
ber of nodes in stems of rotaied Xanthium were sig-
nificantly less than the stationary controls. Application
of 10 ug and 100 ug of GA3 increased the stem length
over that of the untreated controls and furthermore,
GA3 application decreased the dwarfing effeci of rota-
tion such that stems of rotaied Xanthium treaied with
GA3 were not significantly different from stationary
GA3 treaied plants. In rotaied Xanthium plants, floral
enhancement did not occur when GA3 was applied just
prior to rotational treaiment, Foliar application of
TAA to both rotaied and stationary plants did not signifi-
cantly affect the floral response,
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California U, [Brain Research Inst.] Los Angeles.

STUDIES OF BRAIN FUNCTION AND BEHAVIOR, by
J. D. French, W. R, Adey, and H. W. Magoun. Final
rept. May 1, 1961-Apr. 30, 1963. May 25, 1964, 10p.
(AFOSR-84-1195) (AF AFCSR-61-81) AD 442844
Unclassified

This study includes single brain cells and their dis~
charge paiterns during Pavlovian conditioning ic de-
velopmenti and evaluaiion of brain wave recording tech-
niques in pilots flying high perfarmance aircrafi on pur-
suit missions. Much of the work has involved develop-
ment of new techniques for computational analysis of
electroencephalographic and oiher neurophysiological
data. In furn, these techniques have led to the formula-
tion of a series of realistic models of the processes

of transaction and storage of information in brain tissue.
These models are now being assessed in actual physio-
logical experimenis. In addiiion fo purely neurophysi-
ological studies, investigations have been made of the
effecis of isolation and confinementi in simulated orbital
flights on urinary sterotd exrretion in ihe monkey.
These siudies have been coupled with evaluation of in-
creased gravitational loads, whole body irradiation and
decompre 3sion on renal functions, including calcium

> 69 <

excretion. Other studies have tested interaction of
altered gravitational fields and hormones on normal
plant maturation, and the effects of continuous high in-
tensity light on circadian plant rhythms. (Contractor's
abstract)
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California U. [Brain Research Inst.] L.os Angeles.

A LARGE SIZE ECONOMICAL PLANT GROWTH
CHAMBER, by T. Hoshizaki, J. Zweizig, and P.
Broberg. [1963] [5]p. incl. diagrs. (AFOSR-65-0937)
(AF AFOSR-61-81) AD 622912 Unclassified

Also published in Proc. Amer. Soc. Horticultural Sci.,
v. 83: -848, 1963,

A design is presented for a Jow-cost plant growth cham-
ber with an adequately controlled environment. The
chamber is construcied of wood and requires a minimum
of skilled labor. Its total cost is approx $1900. Its
dimensions on the inside are 4 x 6 x 8 ft. The refrizera-
tion is provided by a 1 hp unit, and glass wool battings
are used for insulation. The temperature is maintained
within 1/2°F of the desired temperature by a pulse-
rooling system. The light control system varies the in-
tensity by turning selected lamps on or off in 4 steps,
from complete darkness to 1500 ft-c at a level 28 in.
below the lamp.
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California U. [Brain Research Inst.] Los Angeles.

THE INFLUENCE OF SIMULATED ALTITUDE

(18, 000 feet) ON UROFLOWMETRY, by A. T. X.

Cockett and E. Bors. [1964] [5]p. incl. diagrs. table.

(AFOSR-65-1777) (AF AFOSR-61-81) AD 626489
Unclassified

Also published in Urol. Internat'l., v. 18: 357-36l,

A study to determine the effect of high altitudes on the
voiding rates of several subjects is reported. The ex-
periment was carried out in an altitude simulator with
barometric pressure equal to an altitude of 18, 000 ft.
Sixteen subjects were tested using an automatir uroflow-
meter, It is concluded that high altitude has no effert
on urine flow,
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California U. [Brain Research Inst. | Los Angeles.

NEWER CONCEPTS IN THE PATHOPHYSIOLOGY OF
EXPERIMENTAL DYSBARISM-DECOMPRESSION
SICKNESS, by A. T. K. Cockett and R. M. Nakamura.
{1964] [5]p. incl. illus. diagrs. table. (AFOSR-66-
1942) (AF AFOSR-61-81) AD 643044 Unclassified

Presented at annual meeting, Amer. Coll. Surgeons,
.- ntz Barbara, Calif., Jan. 17-19, 1964.
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Algo published tn Amer. Surgeon, v. 30: 447-451, July
1984,

Hemoconcentration has been obsgerved tn a significant
number of patients who develop dysbarism. In every
tnstance a greater than 2:1 barometrtc pressure change
had occurred. The present study was formulated (1) to
evaluate the apparent loss of plasma volume by subject-
ing animals to a 5:1 barometrtc pressure change; and
(2) to determtne the pathological changes tn antmals
undergoing the pressures whtch represent an LD 100
model,

340
California U. Brain Rescarch Inet, | Los Angeles.

COMPARISON OF THE AVERAGE CORTICAL AND
SUBCORTICAL EVOKED RESPONSE TO CLICKS
DURING VARIOUS STAGES OF WAKEFULNESS, SLOW
WAVE SLEEP AND RHOMBENCEPHALIC SLEEP, by
W. D. Winters. [1964] [12]p. tncl. diagrs. table, refs.
(AF AFOSR-61-81) Unclassifted

Publtshed in Electroenceph. Cltn. Neurophystol., v, 17:
€4.

’

The purpose aof thts paper wau (¢, examtne the relation-
shtp of background EEG and evoxked response to cltcks
wtth changes tn wakefulness-sleep cycles in cats with
chrontcally tmplanted electrodes. Several points are
apparent: (1) Shape and amplttude of evoked responses
tn the anterior suprasylvian gyrus (ASG) changed tn a
predictable manner durtng the vartous states of wake-
fulness and sleep, (2) The evoked response in ASG is
similar durtng rhombencephalic phase of sleep (RPS)
distraction and wakefulness, whereas that tn the rec-
ticular formation (MBRF) ts reduced or absent during
RPS and distraction but present during wakefulness.
This suggests that the long latency ASG response does
not require the tntegrtty of the MBRF. (3) The evoked
response and background EEG are stmilar dur ing both
RPS and alert distraction tn the ASG, thalamus, caudate
and MBRF. Thts suggests that the RPS is a state
stmilar to distraction, rather than a deep stage of sleep.

341
Caltfornia U. [Bratn Research Inst. ] Los Angeles.

THE EFFECT OF WHOLE BODY IRRADIA TION (300r)
ON EXPERIMENTAL BLADDER CALCULUS FORMA-
TION IN RATS, by A. T. K. Cockett, R. M. Nakamura
and others. [1964] [3]p. incl. tables. (AF AFOSR-61-
81) Unclasstfted

Published tn Invest. Ural., v. 1: 552-554, May 1964.

A method for the whole body irradiation of rats with
bladders containing magnestum discs ts described.
Whole body irradiation (300r) stgniftcantly reduced the
stze of experimantally formed bladder calcull tn rats.
Plasma phospharus values were stgnificantly htgher tn
the disc-nonirradiated growp.

>170 <
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California U. [Brain Research Inst.] Los Angeles.

342
California U. Bratn Research Inst., Los Angeles.

EFFECTS OF GRAVITY ON THE FUNCTIONS OF
THE CENTRAL NERVOUS SYSTEM, by W. R. Adey.
[19€4] [21]p. tncl. illus, diagrs. refs. (AF AFOSR-
61-81) Unclasstfted

Publtshed in Life Sctences and Space Research TI,

Fourth Internat'l, Space Science Sympostum (Warsaw,

Poland) (June 3-12, 1963), Amsterdam, North-Holland
Publtshtng Co., 1964, p. 267-286,

The sensttivity of the mammalian central nervous sys-
tem to gravitational influences tnvolves both direct and
indirect factors. Gradual loss of cerebral circulation
with tncreastng acceleration beyond 5 G has been shown
to evoke changes in patterns of bratn electrtcal activity,
with epileptiform discharges trtggered primarily in the
hippocampal system of the temporal lobe, and spreading
into other brain systems. The relationshtp of these |
structures to judgment and discrtmtmattve functions ts
discussed. Tests of vibrational stimult tn the monkey
have disclosed "'driving” of electrtcal bratn rhythms at
the shaking freqrency, particularly tn the range from
11 to 15 cycles par second. These effects are unrelated |
to photlic stimulation, and are abolished by anesthesia !
or death, Tests of discrimtmative capabiltty at fre-
quencies productng maximum drtving have shown in-
creased response latencies and increased errars. The
neur ophystalogical basis for adaptive phenomena tn re-
current vestibular stimulation has been found to restde
partly in the vestibular nuclet of the medulla, and not

to require tntegrtty of connections with higher vestibular
centers.

THE EFFECTS OF REGIONAL HYPOTHERMIA ON
THE CANINE URINARY BLADDER, by A. T. K.
Cockett and R. M. Nakamura. [1964] [8]p. tncl. tllus.
diagrs. table. (AF AFOSR-61-81) Unrlasstitea

Publtshed tn Invest. Ural., v. 2: 14-21, July 1964,

Hypothermia to the cantne urtnary bladder will produce
charactertstic htstologic changes in the epithelium and
submucosa. A modified catheter for regional hypo-
thermia ts described, and temperatures employed for
cooltng are listed. (Contractor's abstract)
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[California U. Bratn Research Inst., Los Angeles]

[THE PROCESSING AND STORAGE OF INFORMA TION
IN THE NERVQUS SY STEM. A MODEL SUGGESTED
BY THE STUDY OF HIPPOCAMPAL MECHANISMS IN
THE COURSE OF TRAINING] L'Elaboration et le
stockage de l'informatton dans le systeme nerveux. Un
modele suggere par 1'étude des mecanismes
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hippocampiques au cours de 1'apprentissage, by W. R.
Adey. [1963] [33]p. incl, diagrs. refs. (AF AFOSR-
61-81) Unclassified

Published in Actualites Neurophysiol., v. 5: 263-285,
1983,

This paper presents results on the functioning of the
hippocampus during the acquisition of a discriminative
behavior of the cat. Results have shown the possible
role of the EEG slow waves in information transmission
within the cerebral systems, and the possibility that the
neuron itself serves as a pt.ase comparator of intrinsic
and extrinsic slow waves which pass over the neuronal
membrane in very complex spatio- temporal patterns.
A method has been developed to measure, by implanted
electrodes, the electrical impedance of 2 small volume
of hippocampal tissue, Transitory but significant im-
pedance changes occurred only during training of dis-
criminative behavior, and they began to appear only
when the trained behavior became superior to that ex-
pected by chance. The impedance changes have been
interpreted as related to ionic movements, possibly in
the glial tissues; the latter may function as a2 variable
and probably nonlinear resistance for the electronic
processes of the neuronal dendritic trees, which are
most likely responsible for the electrical waves seen
in cerebral tissues.

345
California U. [Brain Research Inst. ] Los Angeles.

REDUCTION IN RENAL VEIN OXYGEN SATURATION
AND OXYGEN TENSION IN EXPERIMENTAL UNI-
LATERAL RENAL ARTERY STENOSIS, by A. T. K.
Cockett, C. K. Liu and others. [1964] [7]p. incl.
diagrs, table, refs. (AF AFOSR-61-81)

Unclassified

Presented at Soc. Univ, Surgeons Annual meeting, Los
Angeles, Calif., Feb. 13, 1964,

Published in Invest, Urol., v. 2: 71-77, July 1964.

This study reveals that two parameters— oxygen satura-
tion and oxygen tension—are significantly reduced in
venous blood from the {schemic kidney. On the basis of
these findings 2 more comprehensive study, including.
the correlation of specific decrements in renal blood
flow with the parameters used in the present study, will
be undertaken, A study of the difference between renal
veins of these parameters {n hypertensive patients is
warranted and may be of use in differentiating the
patient with clinically significant unilateral renal artery
stenosis from other types of hypertension,
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California U. [Brain Research Inst.] Los Angeles.
RENAL DESCENT DURING VALSALVA MANEUVER IN
SUPINE AORTOGRAPHY: SIMPLE MEANS TO IM-

PROVE DETAIL AND DEMONSTRATE EFFECT OF
NEPHRGPTOSIS OF THE RENAL ARTERY, by B. I.

>Tl e

Reinand A. T. K. Cockett. [1964] [4]p. incl. illus.
refs. (AF AFOSR-61-81) Unclassified

Published in Jour. Urol., v. 92: 217-220, Sept. 1964,

Perfarmance of the Valsalva maneuver during aortog-
raphy in the supine position is suggested as a simple
convenient means to cause downward displacement of
kidneys, as in the erect position, resulting in stretching
and elongation of the renal arteries, This provides im-
proved delineaticn of the entire length of the renal
arteries and reduces overlap of other aortic branches,
In addition, it is a useful means to graphically demon-
strate and evaluate the association between ptosis and
renal arterial lesions.

347
California U, [Brain Research Inst.] Los Angeles.

THE UROLOGICAL PROBLEMS IN SPACE MEDICINE,
by A. T. K. Cockett. [1964] [4]p. incl. illus. diagr.
(AF AFOSR-61-81) Unclassified

Presented 2t annual meeting of the Calif. Medical Assoc.,
Los Angeles, Mar, 24-27, 1963.

Published in Jour. Urol., v. 92: 564-567, Nov. 1964.

The purpose of this paper is to review recent develop-
ments which provide partial solutions to 2 potential
urological hazards: (1) urinary calculi and (2) decreased
urine flow,
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California U. Brain Research Inst., Los Angeles.

ELECTRODE SYSTEM FOR RECORDING £EEG FROM
PHYSICALLY ACTIVE SUBJECTS, by R. T. Kado, W.
R. Adey, andJ. R. Zweizig. [1964] [1]p. incl. diagr.
(AFOSR-65-0941) (AF AFOSR-63-246) AD 622895
Unclassified

Also published in Seventh annual Conf. on Eng. in Med.
and g%&l , Cleveland, Ohio, Nov. 1964, p. 5.

An electrode system is presented which is designed tc
produce good electroencephalographic recordings despite
moderate movements of the subject. A simple tin elec-
trode in a stannous chloride solution is used. The metal
part and the electrolyte are contained in 2 semipermea-
ble ceramic shell. The electrolyte is preparad in dry
form containing SnCly- 2Hp0, Kaolin, Silica gel, aad
Natrosol. The prepared cup is then activated for use

by immersion in distillea water. Contact between the
skin and electrode is established by a cylindrical cellu-
luse ucetate sponge hollowed at one end to accept the

cup assembly. A microdot minninoise coaxial cable is
used to eliminate cable artifacts. The system is re-

ported to have worked well on aclive subjects engaged
{n normal functione,
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349 for tenfold tncrease in tins ratio, The fiber membrane

is permeable to C1” ana other smaller antons (Br™ and
California U. [Braia Research Inst. ) Los Angeles. 17) but not to acetate™ ard larger anions (cttrate™,

sulfate”, and methanes~’fonate”),
RENAL LYMPI{ AND ANTIBACTERIAL LEVELS IN

i THE TREATMENT OF PYELONEPHRITIS, by Y. J.

Katz, A. T. F. Cockett, and R. S. Moore. [1964] 351
[14]p. incl. illus, diagrs. table, refs. (AFOSR-65-
0964) (AF AFOCSR-63-246) AD 619107 Caltfornia U. Brain Research Inst., Los Angeles.
Unclassified

TEE INITIATION OF SPIKE POTENTIAL IN BARNACLE
Also published in Life Sct., v. 3: 1249-1262, 1964, MUSCLE FIBERS UNDER LOW INTRACELLULAR

Ca**, by S. Hagiwar: andK.-1. Naka, [1964] [22]p.
A method for the cannulation of renal lymphatics is incl, diagrs. table, refs. (AFOSR-65-0048) (AF
described. A 2-3 fold increase in lymph concentrations AFOSR-64-535) AD 455021 Unclassifted
of nitrofurantoin over plasma was observed 1-1/2 to 2
hr after infusion by g: stric tube. Maximal microbio- Also published in Jour. Gen. Physiol., v. 48: 141-162,
logical acttvity against E. coli was notc 1in the renal pt. 3
lymph at 1-1/2 to 2 hr. The hilar lymph tics were also
cannulated. It appeared that these vessel , draining Electrical properties of the muscle fiber membrane were
the medulla contained a sttll higher conceatration of the studted in the barnacle, Balanus nubilus Darw, by ustng
antibacterial. The kidney interstitium d& verted bacteri- intracellular electrode techniques. A depolarization of
ologically acttve nitrofurantoin into the renai lymphat- the membrane does not usually produre an all-or-none
ics. Anantimicrobial assay of renal lymph along with spike potential in the normal muscle fiber even though
urine and blood leveis is indicated to determine the a mechanical response is elicited. The intracellular
effectiveness of any therapeuttc agent. injectton of Ca** binding agents renders the fiber capable

of initiating all-or-none spikés. The overshoot of such
a spike potential increases with increastng external Ca

350 concentration, the incren:ent for a tenfold tncrease in
Ca concentration being about 29 mv. The threshold
California U. Brain Research Inst., Los Angeles. membrane potential for the spike and also for the K con-

ductance increase shifts to more positive membrane

THE EFFECTS OF VARIOUS IONS ON RESTING AND potentials with increasing Ca**, The removal of Na

SPIKE POTENTIALS OF BARNACLE MUSCLE FIBERS, ions from the external mediura does not ~hange the con-

by S. Hagiwara, S. Chichibu, and K.-I. Naka, [1964] figuration of the spike potential, In the absence of Ca**

[17]p. incl. diagrs. tables, refs. (AFOSR-65-0047) in the external medium, the spike potential is restored

(AF AFOSR-64-535) AD 455016 Unclassified by Ba** and Sr** but not by Mg**. The overshoot of
the spike potential increases with increasing Ba** or

Also publtshed in Jour. Gen. Physiol., v. 48: 163- Sr**, (Contractor's abstract)

, Sept. 3

Effects of moncvalent cations and some antons on the 352

electrical properties of the barnacle muscle ftber

membranes were studied when the intra- or extracellu- Californta U. Brain Research Inst., Los Angeles.

lar concentrations of those ions were altered by longi-

tudinal intrarellular injection. The resting potertial MEMBRANE PROPERTIES OF BARNACLE MUSCLE

of the normal fiber decreases linearly with increase FIBER, by S. Hagiwara, K.-I. Naka, and S. Chichibu.

of logarithm of {K*] . and the decrement for a tenfold [1964] [2]p. incl. diagr. (AFOSR-64-1707) (AF AFOSR-

increase in [K"|  , 15 58 mv when the product, 64-535) AD 447599 Unrlassiited

[K*] 5y [C1 ]y 18 kept constant. Tt also decreases Also published in Science, v. 143: 1446-1448,

with decreasing [K*}m but is alwxys less than expected Mar, 27, 1964,

theoretically. The deviatton becomes larger as [K*);,

tncreases and the resting potential finally starts to de-
crease with incressing [K*], for [K*[; > 250 mM.

When the tnternal K* concentration is decreased the
overshoot of the spike potential {ncreases and the time
rourse of the spike potential becomes more prclonged.
In substituttng for the tnternal K+, Na* and sucrose

Membrane properties of the giant muscle ftber of the
barnacle Balanus nubilus were studied by controlling

the {onic compositton of the external and internal media.
The resting potential decreases with tncreasing ex-
ternal K- concentratton, [K+]out' and decreasing internal
K-concentration, [K+]in’ over a considerable range.

affect the resting and sptke potertials simtlarly. Some Spike potentials are elicited when the tnternal calcium
organic catlons (guantdtne, chii.y, tris, and TMA) ions are removed, an&the overshg-ot is determtned by
behave ltke sucrose while some other organic cations the ratio between [Ca™"] . and [K*], and not by the
(TEA, TPA, and TBA) have a specific e’fect and pro- external or internal [Na*],

long the spike poterttal if they are applied intraceliu-
larly or extracellularly. In all cases the active mem-
brane potential tncreases linearly with the logartthm
of [Ca**]out/[K* )iy and the increment is about 29 mv

>T2<
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353
California U. [Dept. of Astronomy] Los Angeles.

A STUDY OF HIGH-PRECISION GEOCENTRIC AND
INTERPLANETARY ORBITS, by S. Herrick. [Final]
repi. Feb. 2, 1959-Apr. 30, 1963. Sepi. 30, 1963,
20p. (Rept. no. 63-56) (AFOSR-5350) (AF 49(638)498)
AD 427653 Unclassified

The purpose of this contraci is research inio the iheory
and application of astrodynamics in the fields of high-
precision geocentric and inierplanetary orbits, De-
veloping along these parallel lines, the undertaking has
coniinually widened and deepened in scope since iis
inception to include such practical maiiers as the im-
provement of the numerical values of the astrodynamic
constanis, the computaiional advantages of various per-
iurbation iechniques, and use of universal variables, as
well as theoretical development along ihe lines of
optimization, rendezvous in space, and ihe adjoini
method in diiferential orbit improvemeni, These are
considered in the report. (Contracior's abstract)

354
California U. [Depi. of Astronomy] Los Angeles.

THE HYDROGEN TO HELIUM RATIO IN HD 96446, by
A. Cowley, L. H. Aller, and T. Dunham, Jr. [1963]
[7]p. incl. diagrs. tables. (AFOSR-65-1105)

(AF AFOSR-63-83) AD 621535 Unclassified

Also published in Publ, Astron. Soc. Pacific, v. 75:
141-147, Oct. 1063.

One of the brighiesi of the hydrogen-deficient stars in

HD 96446, Spectral scans of ihis star were taken, and
ihe method proposed by Unsold was followed io gei ihe

hydrogen/helium raiio: H/He ~0.38, Tt is found ihat,
though HD 96446 is a hydrogen-deficieni star, ii is

noi by any means an extreme example of this class.

355
California U. [Depi. of Astronomy] Los Angeles.

SPECTROPHOTOMETRY OF THE WOLF-RAYET

STAR y3 VELORUM, by L. H. Aller and D. J. Faulkner.

[1964] [6]p. incl. diagrs. tables, refs. (AFOSR-65-
1106) (AF AFOSR-63-83) AD 620481 Unclassified

Also published in Asirophys, Jour,, v, 140: 167-172,
July 1, 1964,

A spectrophotometric siudy was undertaken of boih
componenis of ihe binary ¥ Velorum. Observaiions of
¥, Velorum were difficult, but {i appeared io have a
normal distribuiion for a B2 dwarf. The major part of
the siudy was concerned wiih ithe componeni %, Velorum,
ihe brighiesi Wolf-Rayei star in ihe sky. Measuremenis
of tne energy distribuiion in ihe continuum and of the
intensities of the brighier lines, due io hellum, carbon,
and oxygen in various ionizaiion stages, ylelded excita-
iion iemperatures dependeni on the ioniz:tion stage, and
a color iemperaiure near 30, 000°K,

>173 <
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California U. [Dept. of Astronomy] Los Angeles.

SPZCTL."METRIC STUDIES OF GASEOUS NEBULAE.
1. THE DOUBLE-RING PLANETARY NGC 7009, by

L. H. Aller andJ. B. Kaler. [1964] [14]p. incl. illus.
tables, refs. (AFOSR-65-1107) (AF AFOSR-63-83)
AD 620483 Unclassified

Also published in Astrophys. Jour., v. 139: 1074-
1080, May 1964,

Spectrophotometric data obtained wiih a photoelertric
spectrum scanner ai Mouni Wilson Observaiory in 1956
and Mouni Stromlo Observatory in 1961 are combined
with photographic observations obtained with coude sper-
trographs at Mount Wilson and Lick Observatories to
obtain iniensities and identifications for the planetary
nebula NGC 7009 in the spectral region X 3100-x 4960.
Lines as weak as 0. 02 on the scale I(HB) = 100 are meas-
ured on the longesi exposure.

357
California U. [Depi. of Astronomy] Los Angeles.

SPECTROPHOTOME TRIC STUDIES OF GASEQUS
NEBULAE Il. THE MODERATE- EXCITATION
PLANETARIES NGC 6572 and IC 4997, by L. H. Aller
andJ. B. Kaler. [1664] [11]p. incl. tables, refs.
(AFOSR-65-1108) (AF AFOSR-63-93) AD 620484
Unclassified

Also published in Asirophys. Jour., v. 140: 621-631,
Aug. 15, 1964,

Observaiions made with the 10G-in. coude spectrograph
ai Mouni Wilson and the nebular spectrograph of the
Crossley reflecior a Lick Observaiory are used to ob-
tain line ideniifications and iniensiiies for planetary
nebulae NGC 6572 and IC 4997 in ihe wavelengih region
XX 3070-4540. Lines as faint as 0,02 on the scale

1 (HB) = 100 are observed.

358

California U. [Dept. of Astronomy] Los Angeles.
ELEMENTS AND EPHEMERIS OF 1948 OA AND
EPHEMERIS OF (1956) ICARUS, by S. J. Herrick and
K. C. ord. [1964] [1]p. (AFOSR-65-0331) (AF
AFOSR-63-241) AD 611994 Unclassified

Also published in Jour. Minor Planets Circ., No. 2323,
Avg. 1, 1964,

The astronomical data is presented in tabular form.

359
California U. [Depi. of Asironomy] Los Angeles.

SOME PROBLEMS OF PLANETARY NEBULAE, by




L. #. Aller. [1964] [19]p. tncl. diagrs. tables, refs.
(AFOSR-65-2802) (AF AFOSK-65-83) AD 628828
Unclassifted

Also published tn Astrophys. Norvegica, v. 9: 293-
3T, E!ov. 1 :1.7 8

Considerable progress has been made tn recent years
tn the study of planetary nebulae. As‘de fro.: the
beautiful appearance of many of these objects with thetr
double-rtnged symmetrtes and deltcate filaments, the
matn features of their spectra can be understood quan-
titattvely as well as qualttatively tn terms of fairly
stmple phystcal theortes. More recent studies have
sought connecttons between these objects and stellar
evolution tracks of common stars and tt ts probable
that the most exctting discovertes in the future will
occur in this area. In this article an attempt ts made
to summarigze not 80 much what ts known about these

3 objects but rather some f the outstanding problems,

] both observational and theoretical, whtch remain,

f Chief emphasts ts on the spectroscoptc problems.

360
California U. [Dept. of Astronomy] Los Angeles.

SPECTROPHROTOMETRIC STUDIES OF GASEOUS
NEBULAE. M. THE LOW-EXCITATION RING
PLANETARY IC 418, by L. H. Aller andJ. B. Kaler,
[1964] [7]p. incl, diagr. tables, refs. (AFOSR-65-

g 2806) (AF AFOSR-65-83) AD 628456 Unclassified

Also Flbltshed tn Astrophys. Jour., v. 140: 936-941,

Plates taken at the coude and prime foct of the Ltck
120-in. and at the Mount Wilson 100-in. coude are com-
bined to yield line intensities tn th: region A\ 3100-
5000A for the brtght, compact, rather regular nebula.
1C 418, Ltne tntensities are given both for the bright
hydrogen ring and for a strip through the center of the
nebula to show the effects of stratification, Average
intensities that should approximate those of the inte-
grated light of the nebula are also given, Intenstties

of emtssion lines from the central star have been meas-
urec and compared wtth the results of earlter work.
(Contractor’s abstract)

361
Caltfornia U. Dept. of Chemtstry, Los Angeles.

X-RAY STUDIES OF UNUSUAL ORGANIC COMPOUNDS,
by K. N Trueblood, D. A. Bekoe and others, Final
rept, Sept, 1, 1959-Dec. 31, 1962, Mar. 1963, 1v.
tncl, diagrs. tables, refs. (AFOSR-5135) (AF 49(838)-
719) AD 416362 Unclasstfted

Thts report discuases the following unpubltshed work
performed under thts contract: The crystal structure
of 5-keto-1, 5-dihydrobenz(cd) tndole; The crystal
structure of the hexahydrated calctum salt of hexa-
cyanoiscbutene; The crystal structure of the cubtc form
of tetracyanoethylene; The crystal structure of 1,1-
(tetramethylethylene) ferrocene; Mtscellaneous struc-

> 74 <

AIR FORCE SCIENTIFIC RESEARCH

tural studies; and Crystallographtc computing. Reports
and Publtcattons— Crystallographtc calculations on
SWAC and on the IBM 709; Comparison of various least
squares refinement techniques; Crystal structure of the
dioleftn of (2. 3)paracyclophane; Crystal structure of
trimethyloxosulfontum perchlorate; and Crystal structur2
of (3. 3)paracylophane,

362

California U. Dept. of Chemistry, Los Angeles.

CHEMICAL EFFECTS OF RADIATION, by W. F. Ltbby.
Final technical rept. Jan. 15, 1963, lv. tncl. Ziagrs.
tables, refs. (AFOSR-4664) (AF 49(636)801)

AD 414457 Unclassified

The last 3 yr research on the chemtstry of radiation and
materials is described and analyzed. The following re-
ports are given: Size effects among tsotoptc molecules;
Opttcal transparency and resistance to flash heating;
Isotope stze effect ia Van der Waals radii and the barrier
to rotation around the carbon-carbon stngle bond; Gen-
eral theory parttcularly for the radiation tnduced cross
linkage of polymers and polymerizatton of saturated
hydr acarbons; Ultra rapid rates at very htgh pressures;
Ton-molecule reacttons {n radiolysis of n-hexene at low
temperatures; The theory of metalltc diamond; Electron
transfer among the transttion elements; The controlling
role of the Franck-Condon principle on rates: Theory of
direct radiation tnduced cross bonding in hy: ‘ocarbons;
The radiation chemtstry of solid n-hexane at 77 °K;
Charge transfer in the radiolysts of soltd n-Hexane;
Metallic InSb at zero pressure; Crystal structure rela-
tive to tin; Superconducttvity of metallic InSb. (Con-
tractor's abstract)

363
Caltfornia U, [Dept. of Chemtstry] Los Angeles.

INDIUM ANTIMONIDE: SUPERCONDUCTIVITY OF
THE METALLIC FORM, by H. E. Bommel, A. J.
Darnell and others, [1963] [2]p. (A FOSR- 64-0u29)
\AF 49(636)901) AD 435952 Unclasstfied

Also publtshed tn Sctence, v. 129: 1301-1302, Mar. 29,

The transttion of metallic indium anttmonide tnto the
superconducttng state begins at 2, 1°K and ts complete at
about 1. 6°K, These data are close to those for whtte
tin. (Contractor's abstract)

364
Caltfornta U. [Dept. of Chemtstry] Los Angeles.

LIGHT EMITTED BY ATOMIC FLAMES, by K. D.
Bayes. Final regt. Oct. 1, 1961-Oct. 31, 1964, (Com-
btned operating rept. no. 2 - Nov, 1, 1963-0~t, 31,
1964) (AFOSR-64-2352) (AF AFOSR-62-62)
Unclasstfted

The followtng two publicattons have resulted from thts
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research: (1) The arigin of light emission in the atomic
hydrogen-acetylene flame and (2; . olous low rota-
tional temperature in the emiss!'~ spectrum of coz.
In addition, the method of res: e fluarescence has
beea investigated. Prelimina: y experiments con-
firmed the theoretical scattering intensities. Incom-
plete atudies of the systems H + C30y, O + C303, and
O + CS3 were made. No results of these results are
patentable. (Contractor’s abstract)

365
Californta U. Dept. of Chemistry, Los Angeles,

THE ORIGIN OF LIGHT EMISSION IN THE ATOMIC
HYDROGEN-ACETYLENE FLAME, by K. D. Bayes
andR. E. W. Jansson. [1964] [8)p. incl. diagr. refs,
(AFOSR-65-0376) (AF AFOSR-62-62) AD 812220
Unclassified

Also gd:llshe.d in Proc. Royal Soc. (London), S=ries A,
v. : -204, 1964,

Acetylene catalyzes the gas phase recombination of
hydrogen atoms, and frequently the reaction is
accompanied by a bright fiame. It is shown that the
light emission is not the result of the catalytic recom-
bination, but is caused by traces of water in the hydro-
gen. The possible reactive intermediates, OH, H

and atomic oxygen, have been individually generat:

and added to the mixture of hydrogen atoms and acetyl-
ene, Only oxygen atoms are effective in causing
luminescence, Hydrogen atcms are not necessary far
light emission, but they do alter the spectrum some-
what. Two different mechanisns for the formation of
electronically excited C are required. The mechanism
for the reaction of atomic oxygen with acetylene is dis-
cussed. (Contractor's abstract)

366

California U. [Dept. of Chemistry] Los Angeles.

EMISSTON AND DISSOCIATION OF NOz IN SHOCK
WAVES, by E. R. Hardwick. Final technical rept.
Sept. 18, 1963, 11p. (AFOSR-J1361) (AF AFOSR-62-
240) AD 428401 Unclassifted

When compared ‘with other kinetic data, the time de-
pendence of the emission of NOg in shock waves in the
vicinity of 2000°K supports the conclusion that the
intensity follows (NOg) in this system, Study of the
emission from the system of CH3NOgAr shows that
NOg appears following the shock. but that it has a very
short 1ifetime presumably reacting according to

CHg + NO3 yields CH3O + NO. (Contractor's abstract)

367
Colifornia U. [Dept. of Chemistry] Los Angeles.

MODELS FOR ASYMMETRIC INDUCTION TO POLY-
MERIZATION, by D. J. Cram. Final rept, Oct. 1,

>75 <

1962-Oct. 1, 1964, Nov. 2, 1964, 3p. (AFOSR-64-
2483) (AF AFOSR-63-124) AD 609558 Unclassified

Studies on the reaction mechanisms far base- catalyzed
1, 3- and 1, 5-proton migrations in unsaturated systems
are briefly summarized.

368

Califorria U, Dept. of Chemistry, Los Angeles,

BASE- CATALYZED INTRAMOLECULAR 1, 3- AND
1,5-PROTON TRANSFERS, by D. J. Cram, F. Willey
and others. [1964] [2]p. incl, table. (AFOSR-65-2377)
(AF AFOSR-63-124) AD 629633 Unclassified

Also published in Jour, Amer. Chem. Soc., v. 86:
557'6-%371, Dec. 5, 1964,

A report is made on observations of intra- molecular
proton (deuteron) transfers in a triene to give a tri-
arylmethane, and in an acetylene to give an allene.

369

California U. Dept. of Chemistry, Los Angeles.

ELECTROPHILIC SUBSTITUTION AT SATURATED
CARBON, XXII. INTRAMOLECULAR HYDROGEN
TRANSFER REACTIONS IN BASE- CATALYZED
ALLYLIC REARRANGEMENTS, by D. J. Cram and
R. T. Uyeda. [1064] [12]p. incl. diagrs. tables, refs.
(AFOSR-65-2380) (AF AFOSR-63-124) AD 629639
Unclassified

Also published in Jour. Amer. Chem. Soc., v. 86:
HGE%THTW.‘W, 1964.

The base-catalyzed rearrangement of 3-phenyl-1-
butene (L-h) to cis-2-phenyl-2-butene (IT) in a variety

of media contiining deuterium donors (ROD) was studied,
as has the rearrangement of 3-phenyl-1-butene-3-d (I-d)
in media containing proton donars. Only ..inor amounts
of trans-2-phenyl-2-butene (II1) were preduced in the
rearrangements. The rates of hydrogen-deuterium ex-
change of 1 and TIT were demonstrated to be 10-1 to 10-2
slower than the isomerization of I under the same condi-
tions. Degradative experiments demonstrated that when
1-h was isomerized to T in deuterated solvents, all of
the deuterium introduced was in the 4-position of 2-
phenyl- 2-butene (IT). Isotopic exchange of T was slower
than isomerization in all media. In tert-butyl alcoh: .-
O-d (potassium- tertbutoxide as base), (-)-1-h underwent
isotopic exchange at a rate at least 10 times faster than
racemization, both rates being vastly slower than the
isomerization rate. (Contractor's abstract)
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California U. Dept. of Chemistry, Los Angeles.

ELECTROPHILIC SUPSTITUTION AT SATURATED
CARBON. XXTI. STEREOCHEMICAL STABILITY OF
ALLYLIC AND VINYL ANIONS, by D. H. Hunter and
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D. J. Carm. [1964] [13]p. incl. diagrs. tables, refs,
(AFOSR-66-0024) (AF AFOSR-63-124) AD 629641
Unclassified

Also published in Jour, Amer. Chem. Soc., v. 86:
5T78-5400, Dec. 20, 1964,

The potassium ter t-butoxide catalyzed isomerization
and hydrogen-isctope exchange reactions of cis- and
trans-a-methylstilbene and a-benzylstyrene, and of cis-
and trans- stilbene, were studied in tert-buryl alcohol
and tert-butyl alcohol-O-d. The kinetics of deuterium
incorporation and of isomerizati~n of cis and trans-
alpha- methylstilbene and alphr.-benzylstyrene into one
another can be made most internally consistent with a
mechanism which involves noninterconverting cis- and
trans-allylic anions as intermediates. The equilibrium
constants for interconversions of the 3 olefins were de-
termined, and the kinetic and thermodynamic data are
most consistent with one another on the basis of this
same mechanism. The allylic rearrangement of alpha-
benzylstyrene into cis-alpha- methylstilbene was shown
to proceed with 55% intramolecularity, and into trans-
alpha- methylstilbene with 36% intramolecularity. A
solvent kinetic isotope effect of (CHg)3COD/(CHgz)3 COH
~ 2 was observed for these isomerizations.

371
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STUDY OF THE MOLECULAR AND CRYSTAL STRUC-
TURE OF ORGANIC:COMPQUNDS OF UNUSUAL
GEOMETRY OR ELECTRONIC STRUCTURE, by K. N.
Trueblood. Final rept. Jan.-Dec. 1963. Apr. 1964,
69p. (AFOSR-64-1107) (AF AFOSR-63-240)

AD 601478 Unclassified

The report includes further development of applications
of high-speed computers in crystallographic structure
work. A descript.on is given of a precise study of the
structure of tetracyanoquinodimethane, hetercaromatic
dibenzo-1, 3a, 4, 6a-tetraazapentalene, an amino-
troponeimine derivative with aromatic properties, and
a ferrocene derivative in which the 2 cyclopentadienyl
rings are joined by a 2-carbon bridge. Preliminary
reports are given of reinvestigations of the structures
of tetracyanoethylene and all di-p-xylylene. A de-
scription is given of the structure of the hydrated calci-
um salt of the unusual acid hexacyanoisobutylene.

372

California U. [Dept. of Chemistry] Los Angeles.
SUPERCONDUCTIVITY OF METALLIC INDIUM
TELLURIDE, by H. E. Bommel, A. J. Darnell and
others. [1963] [1]p. incl. diagr. (AFOSR-J1157)
(AF AFOSR-63-245) AD 423132 Unclassified
Also published in Science, v, 141: 3582, Aug. 28, 1963.
Metallic indium telluride is a superronductor with a

transitor temperature of 2. 18°K. The critical mag-
netic field is about 800 gauss. (Contractor's abstract)
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SUPERCONDUCTIVITY IN THE ARTIFICIAL

METALS: METAL INDIUM ANTIMONIDE, THE INDIUM-
ANTIMONIDE- TIN ALLOYS, AND METALLIC INDIUM
TELLURIDE, by B. R. Tittmann, A. J. Darnell and
others. [1964] f3]p. incl. diagrs. refs. (AFOSR-65-
1663) (AF AFOSR-64-245) AD 624376 Unclassified

Also published in Phys. Rev., v. 135: A1480-A1462,
Aug. 31, -964. ’

Superconductivity has been observed in metallic indium
antimonide, in the alloys of indium antimonide with tin,
and in indium telluride. The compounds and alloys were
prepared and stabilized at atmospheric pressure in the
way described by Darnell and Libby. Superconducting
transition temperatures and critical magnetic fields
were obtained by the eddy- current deray method used in
measuring resistivities. (Contractor's abstract)

374
California U, Dept. of Chemistry, Los Angeles.

ARTIFICIAL METALS: InSb, THE Sn ALLOYS WITH
InSb, AND METALLIC InTe, by A. J. Darnell and W.
F. Libby. [1964] [6]p. incl. diagrs. tables, refs.
(AFOSR-85-1664) (AF AFOSR-64-245) AD 624377
Unclassified

Also published in Phys. Rev., v. 135: A1453-A1459,
ug. 91,

The metallic forms of indium antimonide, indium
telluride, and the metallic alloys InSbSn, InSbSng, and
InSbSny, were prepared at high temperature and high
pressure, cooked, and subsequently quenched to -197°C
before release of the pressure of 1 atm. The metastable
metallic forms can be retained at 1 atm pressure at
low temperatur:2s indefinitely and studied conveniently.
InSb(TT) and its metastable alloys with tin have lattice
parameters essentially identical with those of metallic
tin. The lattice parameter of the cubic form of indium
telluride is 6.177 + 0.002A at 25°C. The compressi-
bilities of InSb(IT), InSH(I) and of Sn(B) at -197°C are
0.9, 3.6, and 3.1 x 10-6 bar'l, raapectively, The
compressibilities of InTe(I) and InTe(IT) at 25°C are
6.3 and 3.8 x 10-6 bar~!, respectively. The heat of
transformation AH0210, (1 atm) InSb(IT) - InSK(I) is
4.77 £ 0.04 kcal éaer mol.” The resistivity of InSb(IT) at
77°K i8 77 x 10-9 0-cm. The velocity of sound in
polycrystalline InSb(IT) is approximately 3900 m/ser.
The Brimmel hardness numbers of InSb(IT) and InSh(£)
at 77°K are 230 and 46 kg mm-1. InTe(III) is diamag-
netic; its susceptibility is -0. 14 emu g~
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INTENSE 584-A LIGHT FROM A SIMPLE CONTINUOUS
HELIUM PLASM4, by C. A. Jersenand W. F. Libby.

i et




o

AIR FORCE SCIENTIFIC RESEARCH

[1964] [5]p. incl. diagrs. refs. (AFOSR-65-1665)
(AF AFOSR- 64-245) AD 624375 Unclasstfted

Also publtshed in Phys, Rev., v. 135: A1247-A1252,
Kug. 31, 1964,

A simple source for the productton of continuous cold
plasmas and intense line spectra associated with a
particular gas is described in its application to helium,
Plasma densities and temperatures have been measured
spectroscopically, When using helium or neon gas, the
device becomes an intense source of ionizing radiation
for studies of the chemical reactions induced by tae
ionizing ultraviolet. The tntensity of thts radiation has
been measured with reasonable accuracy by very simple
photocells whtch are easily constructed in the laboratory
and are only sensitive to va cuum- ultraviolet radiation;
mare than 1016 5844 photons/sec are emitted by a 30-w
source. The mechantsm is via ion-electron recombtna-
tion from a 1660°K plasma of ~ 1013 ions/cm3 denstty.

376
California U. Dept. of Chemistry, Los Angeles.

POSITIVE-ION CHEMISTRY: HIGH YIELDS OF HEAVY
HYDROCARBONS FROM SOLID METHANE BY IONIZ-
ING RADIATION, by D. R. Davis and W. F. Ltbby.
(1964] [2]p. (AFOSR-65-1666) (AF AFOSR-64-245)
AD 624368 Unclassified

Also published in Science, v. 144: 991-992, May 22,
1964,

At 77°K, solid methane is polymerized rapidly and
efficiently to heavy hydrocarbons by cobalt-60 y-rays.
Evidence tndtcates that the polymer is formed in direct
proportion to the radiation dose, with a conversion of
about one methane mol/100 ev of absorbed energy.

The product is a viscous oil consisting mainly of
saturated and highly branched hydrocarbons containtng
an average of about 20 carbon atoms/mol. This would
seem to be evidence for posittve-ion chemical reacttons
in the soltd state analogous to those previously reported
to occur in the gaseous state at pressures above 0. 01
mm-Hg. 1t would thus appear that the solar ionizing
ultraviolet radiation (about 1 erg/cm?2/sec at the earth)
must polymerize methane at an appreciable rate under
many likely conditions.
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PREFATORY CHAPTER: THIRTY YEARS OF

ATOMIC CHEMISTRY, by W. F. Ltbby. [1964]12p,

(AFOSR-65-1667) (AF AFOSR-64-245) AD 624365
Unclassified

Also published in Ann. Rev. Phys. Chem., v. 15:

3 3
A review is prese.ited of the last 30 yr in the use of
nuclear phenomenology and techniques in rhemtstry
and of the application of chemtcal methods to nuclear
physics, together with some mention of pure physical
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chemistry. In the latter portion of the article, are
reprinted remarks made at the dedication of Latimer
Hall at Berkeley.

378

California U. Dept. o/ Engineering, Los Angeles.

ON THE FINAL VALUE AND MINIMUM EFFORT

SYSTEMS, by H. C. Hsieh. [1963] [14]p. in-l. diagr.

refs. (AFOSR-J1142) (AF AFOSR-62-68) AD 423137
Unclassified

Also published in Jour. Franklin Inst., v. 276; 154-
167, Aug. 1963,

The synthesis is made of a final value system by using
the theory of eigenfunctions and the gradient methods
for adaptive control systems. The applicability of

these 2 approaches is explored, and it is shown that the
final value prublems treated in this paper always include
the minimum effort problems. The concept of Adjcint
Space Approach to the solution of the problems will be
introduced. By using this approarh, a great reduction
in the dimensionality of the problems can be achieved.
(Contractor's abstract)

379

California U. [Dept. of Engineering] Los Angeles.

THE LEAST SQUARES ESTIMATION OF LINEAR
AND NONLINEAR SYSTEM WEIGHTING FUNCTION
MATRICES, by H. C. Hsieh. [1964] [32]p. (AFOSR-
64-2414) (AF AFOSR-62-68) AD 453€17
Unrlassified

Also published in Inform. Control, v. 7: 84-115, Mar.
1964.

The first part of this paper gives a general approach

to the least squares estimation of the weighting funrtion
matrtx of a linear multivariable system by using normal
operating records. 1t is shown that a great redurtion

in the dimensionality of the problem can be achieved

by first obtaining a solution in the adjoint space. The
estimated weighting function matrix is then determined
simply by operating on it with an adjoint operator.

When the identification procedure is used on-line with
the system operation, 2 recursive schemes are devised
to up-date the estimation to incorporate adding new

data and deleting old data. Finally, the identtficacion

of a nonlinear system which ran be represented by a
power series expansion for a continuous functional
established by Frechet is discussed. A steepest des~ent
method in the Hilbert space and its modifted version

are introduced as a practical means for solving this
estimation problem. (Contractor's abstract)
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AN OPTIMAL CONTROL PROBLEM WITII STATE
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VECTOR MEASUREMENT ERRORS, by R. R. Schultz, 382
[1964] [45]p. incl. refs. (AFOGR-65-1001) (AF AFOSR-

62-68) AD 626510 Unclassified California U. [Dept. of Mathematics) Los Angeles.

Alsgo ?mltshed tn Advances tn Control Systems, Theory
and Application, New York, Academic Press, v. 1:

197-243, 1964,

A discussion ts presented of a specific stochastic
optimal control problem. The problem ts states as
follows. given a system whose behavior is described by
the vector matrix differential equation

g;-‘ = A(t)x(t) + B(t)u(t) + N(t), or by the equivalent

stochastic differential equation dx(t, t + h) = A(t)x(t)h +
B(t)u(t, x(t) + z(t)h + dN(t, t + h) + O(h); find the policy
u(t, x(t) + z(t)) from all piecewise continuous linear
functions of x(t) + z(t) which minimizes the perfarmance
criterion. The method of dynamic programming de-
veloped by Bellman (Dymamic Programming, Princeton,
Princeton U. Press, 1857), is used to obtain the solu-
tion. (Contractor's abstract)

381
California U. Dept. of Engineering, Los Angeles.

ON LINE COMPUTER CONTROL TECHNIQUES AND
THEIR APPLICATION TO RE-ENTRY AEROSPACE
VEHICLE CONTROL, by F. H. Kishi. [1964] [121]p.
incl. diagrs. tables, refs. (AFOSR-65-1002)

(AF AFOSR-62-68) AD 626510 Unclassified

Also published in Advances in Control Systems, Theory
and Application, New York, Academic Press, v. 1:
245-357, 1964.

The major concern df this work has been the develop-
ment of tools necessary to perform adaptation in a
control problem with an unknown process. The
approach taken to perform adaptive control was to
measure the process through observation of the input-
output data and to compute optimal controis on the
basis of estimated parameter values and estimated
state-variables. Three phases to this approach to
adaptive controls are discussed: (1) parameter estima-
tion; (2) state-variable estimation; and (3) computation
of optimal controls. The three phases are studied
separately indicating approaches which can accomplish
these tasks. In the area of optimal control computa-
tions, methods presently avaiiable for the ltnear
process case with quadratic performance criterion
are summarized. For the parameter estimation phase
two approaches are studied: (1) the explicit raathemati-
cal relation method, and (2) the learnirng model method.
For the state variable estimation phase, Kalman's re-
cursive filtering technique was adopted. Finally, an
outline is given to apply the optimal-adaptive approach
to a phase of the re-entry problem. (Contractor's
abstract)
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OPTIMAL SPACING AND WEIGHTING IN POLY-
NOMIAL PREDICTION, by P. G. Hoel and A. Levine.
[1964) [8]p. (AFOSR-65-1037) (AF AFOSR-62-158)
AD 618110 Unclassified

Also published in Ann, Math. Statistics, v. 35: 1553-

, Dec. .

A solution is given to the problem of how to determine
at which poiius in the interval [-1, 1] observations
should be taken and what proportion of the observations
should be taken at each such point so as to minimize
the variance of the predicted value of a polynomial re-
gression curve at a specified point beyond the interval
observations. The solution obtained states that the
points are to be chosen to be Chebychev potnts and the
number of observations are to be selected proporttonal
to the absolute value of the corresponding Lagrange
polynomial at the specified point. The preceding
Chebychev solution becomes the mintmax solution for
the interval (- 1, t), providedt>t; >1 where t; isa
value satisfving a certain equation. Under the custom-
ary normality assumptions, the Chebychev solution to
the prediction problem ts usged to construct a confidenre
band for a polynomial curve that will possess mtnimum
width at any specified point beyond the interval of ob-
servations.

383

California U. [Dept. of Mathematics] Los Angeles.

METHODS FOR COMPARING GROWTH TYPE

CURVES, by P. G. Hoel. [1964] [14]p. incl. tai:2,

(AFOSR-65-1406) (AF AFOSR-62-158) AD 623200
Unclassifted

Also published in Biometrics, v. 20: 859-872, Dec.
1964,

One of the statistical problems arising in biological
research is that of comparing a treated group witha
control group of growing organisms. The problem is
difficult becauze a realistic regression model ts seldom
available and the observed variables taken over time

are not statistically independent as requtred by classical
regression models. Certain aspects of such problems
are considered. The efficiency of using only means of
gets of observations is compared with using a polynomtal
regression model. A best unbiased test for a polynomtal
regression model ts then consideced and compared with
a nonparametric method under the assumption that the
observations are sufficiently far apart in time to be
treated as uncorrelated. A study is made of the mag-
nitude of error arising from using classical regresston
theory which ignores the <xistant correlation of varia-
bles.
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384
California U. [Dept. of Mathematics] Los Angeles.
'‘DIFFERENCE ANALOGUES OF GREEN'S IDENTITIES
FOR GRIDS IN R", by D. Suschowk. [1964] [11]p.
(AFOSR-64-2318) (AF AFOSR-63-77) AD 452327
Unclassified

Also published in Numerische Math,, v. 6: 200-210,
1584,

The present work contains the derivation of the complete

Green's formulae, including boundary terms, for arbi-
trary rectilinear grids in any number of dimensions.

385
California U. Dept. of Mathematics, Los Angeles.

GENERALIZED RATIONAL APPROXIMATION, by
E. W. Cheney and H, L. Loeb. [1964] [15]p. incl.
refs. (AFOSR-65-0624) (AF AFOSR-63-177)

AD 614528 Unclassified

Also published in Jour, Soc. Indus. and Appl. Math.,
Serics B, v. I: 11-25, 1964,

An extension of Rice's theory of "varisolvent" function
families to what is termed gen-ralized rational func-
tions is given. It is a further development of the
rational approximation problem, extending the charac-
terization theorem about linear approximations to the
rational case and giving special consideration toa
rational trigonometric form. (Contractor's abstract)
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ON SUITABLE MANIFOLDS, by R. F. Brown. [1964]
[5]p. (AFOSR-65-1039) (AF AFOSR-63-90)
AD 617856 Unclassified

Also published in Math. Scandinavica, v. 14: 174-178,
19,

M is a manifold and G(M) denotes the group of all
homeomorphisms of M onto {tself with the compact-
open topology. For a pointe ¢ M, M is suitable if
there exists a continuous map 8: M -~ G(M) such that
8(x)(x) = e and 8(e) = identity. This note shows that
when M is compact, suitability is equivalent to the
existence on M of a continuous multiplication which has
many of the properties of a group multiplication, A
definition is also given of suitability for differentiable
manifolds with a proof that such manifolds are paral-
lelizable.
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California U, Inst, of Geophysics and Planetary Physics,
Los Angeles.

FIRST MOTIONS FROM SEISMIC SOURCES NEAR A

>79 <

FREE SURFACE, by R. Burridge, E. R. Lapwood,
and L. Knopoff. Aug. 14, 1964, 25p, (AFOSR-85-
2132) (AF AFOSR-64-710) AD 629822 Unclassified

Also published in Bull. Seismol. Soc. Amer., v. 54:
1880-1913, Dec. 1964.

The radiation patterns of first motions are ralculated
for the sudden occurrence of an arbitrarily oriented
fault at the surface of a half space; the dislocation in
the fault plane is also arbitrarily oriented and is
assumed to occur over a very small area of the fault
plane. Initially the source is ronsidered at a finite
depth and the solution is obtained by allowing the depth
to tend to zero. 1In general the results show a surprising
directionality for the radiation of SV. 1In the focal plane
projection the first motions of P and SH for a strike-
slip fault show the familiar four-lobed radiation pat-
terns. The first motions of SV show some reversals

in polarity with angular distance from the source. The
first motions for all components of motion for a dip-slip
faidt have characteristics governed strongly by the
presence of the free surfare, and hence differ markedly
from the usual radiation patterns for a deeply imbedded
source.
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A GENERALIZATION OF SPITZER'S COMBINATORIAL
LEMMA, by H. D. Brunk. May 28, 1963, 11p.
(AFOSR- 64-1589) (AF AFOSR-62-139) AD 446531
Unclassified
Also published in Zeitschr. Wahrscheinlichkeitstheorie,
v. & -405, 1964.
A simple combinatorial lemma in a study of partial
sums of independent identically distributed random
variables is the key tool in the present investigation.
It ylelds a one-one correspondence between ordered
subsets and per mutations as represented cycles. If
X1,...,Xn are exchangeable random elements, not
necessarily real-valued, and M is a generalized mean
value, to the randon: yector {s made to correspond a
decomposition into cycles; one concludes that the possi-
bility distribution of a function of these cycles is inde-
pendent of the generalized mean value M, Included are
results and observations identifying distributions of
certain statistics with that of the number of cycles in
a randomly chosen permutation. Another appliration
yields a theorem of Bohnenblust concerning statistics
deter mined by sign functions. Finally, the distribution
problem is solved for a proposed test against trend for
medians. (Contractor's abstract)
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INTEGRAL iNEQUALITIES FOR FUNCTIONS WITH
NON-DECREASING INCREMENTS, by H. D. Brunk.
[1964] [11]p. (AFOSR-65-0341) (AF AFOSR- 62-139)
AD 611993 Unclassified
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%lso published in Pacific Jour. Math., v. 14: 783-793,
984,

The inequality [[a ﬂ)f[xu)}d(;(t) z f[J' o B)X(t)tiG(-)J is

established if either (1) G{~) = 0 or (2) X{(«) 2 0, and if
(3)0sG(t)s1for o =ts B, where X 18 a map from the
real interval [o, ) into an interval in k-dimensional

Euclidean space RK such that each component ¢ X is non-

decreasing, and the function f is a map from into the
reals, The property of f critical for the inequality is
that of having nondecreasing increments. K-dimen-
sional analogues to other inequalities are ronsidered
ircluding tha ‘necuality j["’ 8) f[X(t)] dH(t) 2 0 for

given conditions on H.
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QUASI-CONVERGENT SERIES OF INDEPENDENT

RANDOM VARIAELES, by H. G. Tucker. [1963] [5]p.

(AFOSR- 64-0357) (AF AFOSR-62-328) AD 433169
Unclassified

Also published in Amer. Math. Monthly, v. 70: 718-
T72, Aug. ~Sept. 1963,

Since the Levy concentration function of a distribution
function is invariant under change of location parame-
ter, it is reasonable to expect that quasi- covergence

of a series of independent random variables should be
~haracterizable in terms of the concentration function,
<. Tto's theorem was obtained in terms of the concen-
tration functions of sequence of partial sums using
characteristic functions. In probability theory, results
are obtained by the vse of characteristic functions if
needed, but it is preferable to obtain results in a more
direct manner. The purpose of this note is to show how
1to's theorem can be obtained directly from properties
of concentration functions. Some well-known results
are obtained as corollaries to this theorem.
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ON CONTINUQUS SINGULAR INFINITELY DIVISIBLE
DISTRIBUTION FUNCTIONS, by H. G. Tucker. [1964]
[6lp. (AFOSR-64-0975) (AF AFOSR-62-328)

AD 440154 Unclassified

Also published in Ann. Math. Stat., v, 35: 330-335,
Mar. 1564,

The main purpose of this paper is to give sufficient
ronditions that a continuous singular F be obtained from
a discrete G. These conditions are not too broad;
however, these conditions should be of considerable
interest in that they are obtained by purely probabilistic
methods, there being no use made of the Riemann-
Lebesque lemma, and thus supply more insight into the
structure of continuous singular infinitely divisible dis-
tributions. Lemma is proved which might be of inde-
pendent interest. This lemma is used to prove that
every m-fold convolution of F, be rontinuous singular.
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LIMIT DISTRIBUTIONS OF A BRANCHING STOCHASTIC
PROCESS, by H, H. Stratton, Jr. and H. G. Tucker.
[1964] [9]p. incl. refs. (AFOSR-64-1721) (AF AFOSR-
62-328) AD 448255 Unclassified

Also published in Ann, Math, Stat., v, 35: 557-565,
June ;)

The purpose of this paper is to find an approximate dis-
tribution of XN(t) when t is fixed (not necessarily large)
but the initial size of the population, N, is large. If N
is allowed to tend to infinity, and if the parameters of
the process are made to change in a way analogous to
the Poisson approximation of a binomial distribution,
then it is shuw> that a limiting distribution of the process
XN(t) — N exists o8 N - =, and this limiting distribution
is the distribution of a continuous proress with inde-
pendent increments. The relation between the parame-
ters of the infinitely divisible distribution of the limiting
process and the sequence of branching processes is ex-
hibited.
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BOUNDED GENERALIZED ANALYTIC FUNCTIONS ON
THE TORUS, by V. L. Shapiro. [1964] [10]p. incl.
refs. (AFOSR-65-1797) (AF AFOSR-63-351)

AD 626509 Unclassified

Also published in Pacific Jour. Math., v. 14: 1413-
1422, 1964,

»

Let ve R" have rationally independent coordinates so
that the one-parameter subgroup, Gy = ¢ (exp(2nivit, ...,
exp(2miv . t): t R?, of the torus T? is dense in TR. Let
A, denofé the set of f in L, (T™ for which the mth
Fourier coefficient f(m) = 0 for all lattice points m with
(m, v) <0, while Byc Ay consists of those f with f (m) =
0 whenever (m, v) <¥ /m', for some positive y = yg<l.
1t is shown that for f ina class C, between By and Ay,
if f is Abel summable tc zero for x in a subset of Gy of
positive linear measure, thenf =0 in L,; the same holds
if, instead of f Abel summable to zero, lim fh(x) =0,
h-0+
where fh(x) is the average value of f over the open ball
about x of radius h. The result is shown to fail for A,
and also for all v with rationally dependent coordinates.
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SCATTERING OF SPIN WAVES BY MAGNETIC DE-
FECTS, by J. Callaway. [1963][7]p. (AFOSR-64-
0465) (AF AFOSR- 62-318) AD 435658 Unclassified

Also published in Phys, Rev,, v. 132: 2003-2009,
Dec. 1, 1963,

Dec. 1, z
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The scattering of spin waves by magnetic point defects
is considered using a Green's function method. A
partial-wave expansion for the scattering amplitude is
derived. An expression for the cross section is deter-

E mined which includes the effect of resonant states.

Application is made to the calculation of the thermal
conductivity of an insulating ferr omagnet.

395
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E THERMAL RESISTANCE PRODUCED BY POINT
IMPERFECTIONS IN CRYSTALS, by J. Callaway.
[1963] 9p. (AFOSR-64-1235) (AF AFOSR-62-318)
AD 442806 Unclassified

Also published in Nuovo Cimento, Series X, v. 29:
883-891, Aug, 16, 1963,

A nonperturbation approach to the scattering of

H phonons by point imperfections is discussed, which

e

includes the possibility of resonant scattering. The
theory is applied to the calculation of ihe thermal re-
sistance produced by mass defects. (Contractor's

} abstract)
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£ SCATTEHING OF SPIN WAVES BY MAGNETIC DE-
FECTS, byJ. C.llaway and R. Boyd. [1964] 8p.
(AFOSR-64-1773) (AF AFOSR-62-318) AD 449056
Unclassified

| Also published in Phys, Rev., v. 134: 1655-1662,
June 15, 4,

A previous calculation of the scattering amplitude for
the scattering of spin waves by magnetic defects in a
simple cubic lattice is simplified and extended to body-
centered and face-centered cubic lattices. Expressions
are given for the mean free path, and the thermal re-
sistivity due to defect scattering is calculated by a
method which takes some account of spin-wave inter-
actions. (Contractor's abstract)
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THEORY OF SCATTERING IN SOLIDS, by J. Callaway.
[1964] 53p. incl. refs. (Technical rept. no. 2) (AFOSR-
64-1774) (AF AFOSR-62-318) AD 438130

Unclassified

Also published in Jour. Math, Phys., v. 5: 783-798,
June .

The general theory of the scattering of excitations in
solids by localized imperfections is discussed. The
solid state analog of the usual partial wave expansion
of the scattering amplitude is derived. In an appendix,
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the applicability of the general theory to phonons and
spin waves as well as electrons is discussed. (Con-
tractor's abstract)
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SPIN WAVE-SPIN WAVE SCATTERING IN A
HEISENBERG FERROMAGNET, by R. G. Boyd andJ.
Callaway. [1964] [2]p. (AFOSR-3$4-1775) (AF AFOSR-
62-318) AD 449054 Unclassified

Also published in Phys. Rev. Lirs., v. 12: 540-541,
May 11, 3

An exact expressions has been obtained for the
scattering cross section of two spin waves in a simple
cubic Heisenberg ferromagnet by solving the Lippmann-
Schwinger equation by methods discussed in detail else-
where. (Contractor's abstract)
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HIGH- TEMPERATURE MAGNETIC SUSCEP TIBILITY
OF INTERACTING ELECTRONS IN A SOLID, byJ.
Callaway and D. M. Edwards. [1964] [8]p. incl. refs.
(AFOSR-65-0802) (AF AFOSR-62-318) AD 616220
Unclassified

Also published in Phys. Rev., v. 136: A1333-A1340,
Nov, 30, i

Discussion is presented on a pair of electrons in an
energy band which interact through a short-range po-
tential. The scattering amplitude is determined exactly,
and the energies of states in which the 2 particles are
bound together are found. The change in the density of
2 particle states produced by the interaction is com-
puted and used to calculate the second virial coefficient
occurring in the expansion of the logarithm of the parti-
tion function in powers of the density. Inclusion of an
external magnetic field allows determination of the mag-
netic susceptibility at high temperatures. The result
has a form equivalent to that obtained in Stoner's theory
of ferromagnetism, thereby justifylng that theory in

the high-temperature region and yielding an expression
for tae molecular-field parameter 8'.
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ENERGY BANDS IN BODY-CENTERED AND HEX-
AGONAL SODIUM, by J. A. Hughes and J. Callaway.
[1964] [8]p. incl. diagrs. tables, refs. (AFOSR-65-
0803) (AF AFOSR-62-318) AD 616221 Unclassified

Also published in Phys. Rev., v. 136: A1390-A1397,
Nov. 30, 1964,

The band strurtures of both the body-centered cubir’
and the hexagonal close-packed phases of sodium have
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been computed using a pseudopotential method. The
pseudopotential parameters were obtained from spec-
troscoptc data for the free sodium atom. The Fermi
surface i2 nearly sphertcal in both phases, with the
maximum distortion being of the order of 14%. Within
the accuracy of the calculatton, the Fermt energy and
effecttve mass are the same in the 2 phases,
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Califoridia U. Dept. of Mathematics, Santa Barbara.

THE INVERSE MULTIPLIER FOR ABELIAN GROUP
DIFFERENCE SETS, by E. C. Johnsen. [1964] [10]p.
incl. refs. (AFOSR-65-2067) (AF AFOSR-65-698)
AD 629035 Unclasstfted

Also published in Canad. Jour. Math., v. 16: 787-796,

A v, k, X abelian group difference set (G, D) is a k-subset
of elements D= {d;, i =1, ..., k, taken from an
abelian group G of order v such that each element + 1
i‘_n G appears exactly A times in the set of differences

{eya51}, where 0 <A <k <v- 1. A multtplter of (G, D)

ts an automorphtsm @ of G under whtch - Da, ae G.
Here we investigate the situation where (G, D) has the
inverse multiplter ¢: g ~g~*, g&¢ G. The following
theorems are the princtpal results of the paper.
Theorem. If ( is a multiplier of (G, D) then both v and
Xare even, k- Aisa squarem2z 4, andm | ged (v, k,
1), Parametrically, we may write

v= % [(m +a)2 -1}, k=m (m + o), A = mo, where
a1 is an integer dividing m? - 1. The values of m
and A have opposite parity. If we consider these possi-
ble v, k, A configurations to withtn complements and
take 2k <v, thena *m - 1, Thearem. If the Sylow 2 -
subgroup of G in (GD) is the direct product of s cyclic

subgroups where 25 < k/x +1="M/ .2, then:tsnota
multiplier of (G, D). Corollary. If G tn (G, D) is cyclic

then ¢ (- 1 if we represent G by the additive group of
tntegers modulo v) ts not a multiplier of (G, D).
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UNIMODULAR GROUP MATRICES WITH RATIONAL
INTEGERS AS ELEMENTS, by R. C. Thompson.

[1964] [8]p. (AFOSR-65-2068) (AF AFOSR-65-698)
AD 627630 ¢ Unclasstfied

Also publtshed in Pacific Jour. Math., v. 14: 719-726,
1984,

The following theorem is proved: For a finite solvable
group G, A ts a unimodular matrix of rational integers
such that B = AA' is a group matrtx for G. Then A =
AT where A] is a unimodular group matrix of rattonal
tntegers for G and T is a generalized permutation matrix.
The left regular representatton of G ts defined by the
matrix equations: (gg;, 88y, ..., 88py) = (B, B2, ...,
gn) PL(g) where g1, g2, ..., gp2re ordered elements

of Gand g ¢ G. The right regular representation is

~ 82 -~

similarly deftned._ Their group rings, the set of all
combinations of P (g) and P (g), are denoted L*(G) and
R*(G). It is noted that matrices in L*(G) and R*(G)
commute, and a matrix that rommutes with any PR(g)

is a member of L*(G). These farts are used in an in-
ductive proof on an ordered, ascending chain of subgroups
of G to obtain the theorem.
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INTERNATIONALISM-ISOLA TIONiSM, STRATEGY OF
THE OTHER PLAYER, AND TWO-PERSON GAME
BEHAVIOR, by €. G. MrClintock, A. A. Harrison and
others. [1963] [6]p. (AFOSR-64-1157) (AF 49(638)-
794) AD 442832 Unclassitted

Also published in Jour. Abnorm. and Social Prychol.,
v. bf: -6Je, 1963.

Twenty-four tnternationalistic and 24 isolationistic Ss
played a sertes of 60 modified Prisoner's Dilemma
games. Unknown to the Ss, E assumed the role of the
*other player’ and utilized strategies of 85%, 50%, or
15% cooperative responses. The results indicated:

(1) isolationists make more competitive responses,

(2) the number of competitive responses increases over
blocks of trials, (3) there is an tnteraction between
personality and trial blocks, and (4) the strategy of the
other player does not significantly affect behavior. Two
posstble interpretations of the relationshtp between
isolationisim-tnternationalism and game playing be-
havior are suggested: (1) isolationists employ strategies
to maximize their gains and their opponents’ losses,
and/or (2} isolationists have a generalized tendency to
compete. (Contractor's abstract)
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GROUP SUPPORTS AND THE BEHAVIOR OF
LEADERS AND NONLEADERS, by C. G. MrClintock.
[1963] 9p. (AFOSR-64-1166) (AF 49(638)794)
AD 442833 Unclassified

Also published in Jour. Abnorm. and Social Psychol. ,
v. B7: -113, 1963,

In order to observe systemattc behavioral differences
between leaders, joiners, and nonjoiners, 17 Ss in

each category were placed in a ~ondition of group
support followed by one of group nonsupport. In both
conditions, one S from one of the three categories
interacted with three paid parttcipants in an attempt to
solve a relatively unstructured task. As hypothestzed,
leaders made stgntficantly more positive affect re-
sponses than nonjoiners across both situations and
leaders made stgnificantly fewer negative responses
under support and stgniftcantly more negative responses
under nonsupport than nonjoiners. One major hypothesis
was not substantiatzd: Leaders di4 not make signifi-
cantly more task oriented responses than etther of the
other categories under support or nonsupport. (Con-
tractor's abstract)
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HEAT OF REACTION OF NITROGEN TRIFLUORIDE
WITH ELEMENTAL BORON, byJ. R. Ludwig and W.
J. Cooper. [1963][2]p. incl. table. (AFOSR-J1475)
(AF 49(638)1052) AD 426511 Unclassified

Also gublished in Jour. Chem. Eng. Data, v. 8: 76,
an, =

Heat evalved in the reaction of nitrogen trifluoride with
crystalline elemental boron has been measured in a
bomb calorimeter. The heat of reaction calculated
from these data i -239.7 £ 1.2 kcal mol™*, Derived
heat of formation of nitrogen trifluoride is -30.4 ¢+

1.2 keal mol-1, (Contractor's abstract)

406
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A PRELIMINARY INTERPRETATION OF MASS, by
E. W. Bastinand €. W. Kilmister. Feb, 1963, 32p.
(Rept. no. ISU 10) (AFOSR-5049) (AF 61(052)331)
AD 413869 Unclassified

A report in algebraic hierarchy was formulated by A.
F. Parker-Rhodes without any physical interpretation.
It is now assumed that particular hierarchy of this
general type corresponds to a proton or an electron in
certain circumstances— the whole hierarchy being
necessary to represent the whole complex of observa-
tions of it. The present paper starts from this agssump-
tion and in it are applied constraints to the process of
hierarchy construction in such a way that it enables
decomposition of hierarchy into 2 independent parts
for the purpose of representing unstable particles that
disintegrate into at least 2 decay products. (Contrac-
tor's abstract)
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Cambridge Language Research Unit (Gt. Brit.).

A BROUWER TYPE SPACE TO REPLACE THE
CONVENTIONAL PHYSICAL CONTINUUM WHEN
PARTICLES ARE REGARDED AS DISTINCTION SYS-
TEMS, by E. W. Bastin and C. W. Kilmister. Nov.
1963, 34p. (AFOSR-64-1380) (AF 61(052)331)

AD 604044 Unclassifiad

An ordered distinction system arises when entities
specified by a set of properties each of which may be
present or absent are considered, and when the growth
of our knowledge in time is taken into account. Itis
shown that all such systems have certain sets of integers
corresponding to them, and the structure of these sets
is considered.
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PROCEEDINGS OF A COLLOQUIUM ON THE SEMAN-
TIC BASIS OF COMMUNICA TION HELD IN FLORENCE,
ITALY, SEPTEMBER 1963, by 14. M. Materman.
Annual summary rept. Apr.-Aus. 1963. Apr. 1, 1964,
129p. (AFOSR-64-1036) (AF 61(052)647) AD 601198
Unclassified

A year's r¢search on the semantic of human ~ommuni~a-
tion leading to a collog.ium at Florence and a report
theorem are presented.
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THE COMMUNICATION OF ALGORITEMS, by A. F.
Parker-Rhodes, 1964, 8p. (AFOSR-64-1334)
(AF 61(052)647) AD 444446 Unclassified

Also published in Comput, Jour., v. 7: 28-35, Apr.
1954,

This paper introduces a progra:nming-language of new
kind, intended to be usable as a high-level language

or as a low-level language ancording to the program-
mer's immediate requirements, and to provide for the
handling of data of any degree or complexity. The main
features of the language are explained by deriving them
step-by-step from a colloquial desrription of a fairly
typical aigorithm, that of merging two alphabetic lists,
Subsequently, some additional facilities are described
and a specimen complete program is given. This does
not amount to a formal exposition of the language syn-
tactically, but should suffice for those interested to get
acquainted with its use. Further experience of its
application to various problems must be gathered before
a definitive syntactic definition is provided. (Contrac-
tor's abstract)
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SEMANTIC BASIS OF COMMUNICATION, by Y. Wilks,
D. Shillan and others. Final rept. Dec. 31, 1964
[114]p. incl. illus, diagr. refs. (AFOSR-65-0513)
(AF 61(052)647) AD 614093 Unrlassified

A semantic recognition procedure is defined in whirh
interlingually coded text is maciine searched withan
inventory of semantic targets. From the result of this
search a final message structure for a text is ron-
structed by means of a system of rules for ‘semanti~
well-formedness. ' A theory of intonational forms, and
phonetic recognition procedures relevant to it are de-
scribed. What it would be, using these procedures and
experimental results, to verify Guberina's hypothesis
about the relation of phonetic and semantic stru~tures
in text, is suggested.
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COMMENTARY OF THE GUBERINA HYPOTHESIS, by
M. [M.] Masterman. 1963, 33p. (AFOSR-65-2247)
(AF 61(052)647) AD 629254 Unclassifted

Also publtshed in Rtv. Methodos, v. 15: 139-168, 1963,

Comments are made on the hypothesis of Peter Guberina
that there exists a single formula of semantic progres-
sion at the basis of all human communication. The
hypothesis ts expounded in the pape= 'La logique de la
logique et 1a logique du langage' (Zagreb, post 1954) and
the book 'Valeur logique et valeur stylistique des
propositions complexes' (Parts, 1939, and Zagreb,
1954). The hypothesis is regarded as a new generative
tdea tn the basis research tnto mechanical translation.
Guberina sees language as a multiple contrast system
made up of 2 units and 3 relations, with strgle systems
of semantic classifiers and one formula (the 'semantic
square'), of which all other semantic or syntactic forms
actually found in language must be construed either as
vartants or as abbreviations. The 2 untts are a general-
tzed subject of discourse, or subject, and the most gen-
eralized possible version of what is satd about tt, or
predicate. The relations are inclusion, solidarity or
semantic overlap or cognatencss, and descriptive tmplt-
cation,
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REPORT ON THE CALCULATIONS OF CYCLE
LENGTHS, by [E. W.]Bastinand M. Roy. Dec, 1,
1964 [18]p. incl. diagr. tables. (AFOSR-65-1322)
(AF EQAR-64-63) AD 622584 Unclassified

An algebraic system is considered in which inftnttely
proceeding sequences, representing the tnflc: of data
tnto an informatton processing system of a hierarchtcal
type, are expressed in the form of matrix transforms
of vectors which cycle. Such analgebra is thought to
have special connectior: to the phystcs of elementary
particles. In this investiation, calculations of cycle
lengths are made, so that a complete set of Jata exist
from which detailed comparison wtth experiment can be
made, It alsois proved that all cycles of ann x n
matrix are obtained by a standard form. Preliminary
comparisons of the spectrum of cycles with the spectrum
of masses of elementary particles were not successful.
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THE WORK-HARDENING CRARACTERISTICS OF Cu
AND o-BRASS SINGLE CRYSTALS BETWEEN 4. 2 AND
500°K, by T. E. Mitchell and P. R. Thornton, [1963]
32]p. incl. diagrs. tables, refs. (AFOSR-J893)

AF 61(052)98) AD 415988 Unclassified

Also publtshed in Phtlos. Magaztne, v. 8: 1127-1159,
y

>84 ¢

Shear stress-shear strain curves of Cu and a-brass
single crystals have been obtained over a wide range of
alloy compositions, temperatures, initial orientattons
and strain rates. Analysis of the work-hardening char-
acteristics leads to the following main ronclusions:

(1) for Cu the work-hardening rate during easy glide
inuceases with temperature; (2) in o-brass stage I ends
whea the resolved shear stress on the conjugate system
equzls the initial resolved shear stress on the primary
system; (3) the extent of easy glide tnereases with de-
creasing temperature and tncreacing alloy content,

and the temperature dependence of easy glide decreases
with increasing alloy content; (4) the work-hardening
rate 911 durtng stage 1l ts greater for orientations near
symmetrical positions, and this orientation dependence
ts found at 4- 2, 77 and 295 °K for both Cu and o-brass;
(5) 8y, increases with decreasing temperature,

especially tn the alloys; (6) the temperature dependence
of 64, for pure metals ts very similar to that of the flow
stress at high stratns; (7) the work-hardening rate tn
stage I of Cu crystals varies lincarly with temperature
and 1n ¢; (8) in 70: 30 brass overshoot is independent of
temperature, but in Cu and the low Zn content alloys
more overshoot occurs at low temperatures.
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Cambridge U, Cavendish Lab. (Gt. Brit.).

WORK- HARDENING IN NIOBIUM SINGLE CRYSTALS,
by T. E. Mitchell, R. A. Foxall, and P, B. Hirsch,
[1963] 24p. (AFOSR-64-0456) (AF 61(052)98)

AD 435016 Un-lassified

Also published in Philos, Magazine, v. 8: 1895-1920,
1963,

Nov,

The work-hardening properties of niobium single
crystals grown by electron-beam zone- melting have
been invesiigated over a wide range of purtties, orienta-
tions, temperatures and strain-rates, Three stages of
hardening are observed after the onset of plastir flow.
The nature of the sltp lines observed in stage I is com-
patible with the view that some cross-siip of screw
dislocations occurs and that edge dislocations slip murh
further than screws. (Contractor's abstract)

415

Cambrtdge U, Cavendish Lab. (Gt. Brit.).

THE DETECTION OF SECONDARY SLIP DURING THE
DEFORMATION OF COPPER AND ALPPHA-BRASS
SINGLE CRYSTALS, by T. E. Mttcheli and P. R.
Thornton. [1864] [9]p. incl. diagrs. refs, (AFOSR-65-
0762) (AF 61(052)98) AD 617632 Unclasstfied

Also prblished in Philos. Magazine, v. 10: 315-323,
Rug 1984,

Deviations from single glide during the deformation of
Cu single crystals have been detected by following the
orientation of the tensile axis using x-ray techriques.
The deviattons for ro~~ temperature defocrmacion of
some crystals can be explained if it is acaviaed that
5-10% of the elongation is produced by slip on the
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secondary systems and the remainder on the primary
system. The deviations from single glide are much

418

smaller in »-brass crystals which also show more over-

shoot, so thal secondary slip is inhibited, Ti is sug-
gesied that secondary slip is produced near the heads
of piled-up groups of primary dislocations at the ends
of newly farmed slip lines where the resolved shear
stress on the secondary systems is high. Secondary
slip is thus very localized, producing little strain, but
it can give rise to a high forest density.

416

Cambridge U, Cavendish Lab. (Gt. Brit.).

THE ALUMINUM-TECHNETIUM SYSTEM. THE NEW
PHASES TcAl;,, TcAl, AND TcyAl,, by L. M. d'Alte

’
da Veiga and L. K. Wa1ford. L1963? [1]p. (AFOSR-
J365) (AF EQAR-61-24) AD 407712 Unclassified

Also published in Philos. Magaczine, v. 8: 349, Feb.
1983,

The aluminum- technetium system has been investigated.

In the preseni note the exisience of a further 3 previ-
ously unknown phases is reported: TcAly o, TcA14, and
TcgAlg. The phase TcAlyg has a b. c. . structure
with a =7, 5270 + 0. 0003A and is isostructural with
WAljg. TcAl, is monoclinic with cell dimensions
a=51 b=17.0, ¢=5.-A (all + 0.1A) and 8 =100° &
1°. TegAly is trigonal with a = 4.16, ¢ =5.13A (both
+0.01A). This phase is thought to have the Ni2A13
structure, the change ia unit ccil volume being consist-
enl wilh the atomic volumes of Tc and Ni. The vefine-
ment of the structure of ihe phuses TcAl} 5 and t'cAly

is now being undertaken.
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Cambridge U. Cavendish Lab, (Gt. Brit.).

AN INVESTIGATION OF ‘THE ORDERING OF THE
PHASES CoAl AND NiAl, by M. J. Cooper. [1963]
6p. incl. diagrs. (aFOSR-J694) (AF EQAR-61-24)
AD 414170 Unclassified

Also published in Philos. Magazine, v, 8: 805-810,
May ]

An investigation of the variation of lattice parameter
with composition over a small range of composition
for the phases CoAl and NiAl has confirmed that a peak
value occurs and has enabled the corresponding phase-
composition to be delermined, For CaAl ihis ir close
to ihe ideal 50-50% (aiomic) composition, but in the
case of NiAl the nickel sites are found to tolerate up to
about 1.5% aluminum. The electron to unit cell ratios
corresponding to these composiiions are 3.00 and 3.04
for CoAl and NiAl respectively

> 85 <

Cambridge U. Cavendish Lab. (Gt. Brit.).

A STUDY, BY X-RAY METHODS, OF ELECTRON
DISTRIBUTION IN METALS AND ALLOYS, by W. H.
Tayior. Final technical rept. July 31, 1963 [22]p. incl.
tables, refs. (AFOSR-J1358) (AF EQAR-61-24)

AD 427994 Unclassified

Absolute measurements have been made of x-ray scatter-
ing from Cr, CoAl and NiAl. To a first approximation
the scattering corresponds to that from ground-state
free atoms; the small differences observed are dis-
cussed, particularly in relation to other published
measurements. The powder techniques used for the
above measurements are to be supplemented by the use
of single-crystal methods. The necessary preliminary
experiments are in progress. The examination of alloy
systems and the analysis of the structures of alloy
phases have bean continued. These include the Al-Fe,
Al-Mo, Al-Re, Al-Tc and Co-Mo systems. Interesting
generalizations about the nature of the interatomic
bonds, and new information about the phase diagrams,
have emerged frcm these studies. (Contractor's
abstract)

419

Cambridge U, Cavendish Lab. (Gt. Brit.).

THE PHASE DIAGRAM OF THE ALUMINUM-

MOLYBDENUM SYSTEM, by L. K. Walford, [1963]

[4]p. (AFOSR-64-2118) (AF EOAR-61-24) AD 451706
Unclassified

Also published in Philos. Magazine, v. 9: 513-5186,
‘Mar. 1964,

Some changes to the aluminum-rich end of the Al- Mo
phage diagram are proposed, The results of several
workers indicate thal ‘wo new phases (MoAly and
MoAl; g} have to be introduced and that one phase
(MoAlg) should be omitted from the existing diagram.
(Contractor's abstract)

420

Cambridge U. Cavendish Lab, (Gt. Brit.).

THE REFINEMENT OF THE CRYSTAL STRUCTURE OF
THE INTERMETALLIC PHASE AlyMo, by J. A. Leake.
Aug, 19, 1963, 7p. (AFOSR-64-2119) (AF EOAR-61-
24) AD 451707 Unclassified

Also published in Acta Cryst., v. 17: 918-924, July
1564,

The crystal structure of ALy Mo has been refined by
means of two-dimensional difference syntheses using
visually estimated x-ray iniensity data. The spare
group is Cm. The unit cell has lattice parameters
a=5.255, b =17.768, ¢ =5.225A, and 8 = 100° 53 min
and contains 30 atoms arranged in sets of almost close-
packed puckered planes. Tsomorphism with AL, W is
confirmed. (Contractor's abstract)




—

AIR FORCE SCIENTIFIC RESEAR{ ™!

421
Cambridge U. Cavendish Lab. (Gt. Brit.).

THEORY OF INITIATION OF EXPLOSION IN SOLIDS
BY AN INTENSE LIGHT FLASH, by T. Boddington.
Ncv. 1963, 62p. (AFOSR-64-2013) (AF EQAR-64-18)
AD 619542 Unclassified

The evolution of the temperature profile within a solid
capable of exothermic decomposition is derived fron:
an approximate analytic sclution of the equation des~. b~
ing heat conduction tn the presence of continuously
distributed heat sources due to chemical decomposiiion
and to the absorption of an intense, short duration pulse
of light. The criticel light intensity capablz ¢f giving
rtse to a thermal explosion is deduced and 2 mintmum
critical intensity ts shown to exist. The model predicts
all the major experimental features of ignition by light.
(Contractor's abstract)

422
Cambridge U. Cavendish Lab. (Gt. Brit.).

GROWTH OF BURNING TO DETONATICN 1N LIQUIDS
AND SOLIDS, by F. P. Bowden. Dec. 1964, 6p.
(Rept. no. 1) (AFOSR-65-0396) (AF EQAR-64-18}
AD 640139 Unclassified

Explosion in nitroglycertne by impact was recorded
using a high-speed C4 framing camera. The introduc-
tion of inhomogeneities favors the formation of localtzed
concentrations of enérgy tn the form of hot spots, at
which chemical reaction can be intttated. In the early
stages the ch -mical reaction propagates as an acceler-
ating fast burning at up to several hundred of netres

per second. 1t appears that certain conditions (e.g.,
turbulerce, and the formation of a mixture of liquid
droplets, unreacted nttroglycertue vapor and ho! gase-
ous-products) are essential for subsequent transition
from this regime to a more violent explosion. The
study of fracture propagation was concentrated on single
crystals of magnesium oxide, using high-speed phectog-
raphy (Beckman and Whitley) and independently an ultra-
sonic method. High-speed photographic records ustrg
a Beckman and Whttley camera were made of the de-
flagration and detonation of single crystals of PETN,
RDX, HMX,.and silver azide. New theories of tnitia-
tion of explcsion by light and of the growth and decay

of hot-spots in condensed explosives were developed.

423

Cambridge U. [Dept. of Applied Mathematics and
Theorettcal Physics] (Gt. Brtt.).

REGGE POLES AND BRANCH CUTS FOR POTENTIAL
SCATTERING, by J. Challifour and R. J. Eden.

Sept. 12, 1962, 13p. (AFOSR-64-0367) (AF EQV R-
63-79) AD 434526 Unclassiiied

Also published in Jour, Math, Phys., v. 4: 359-371,
Mar. 1983,

The analytic preperties of partial wave amplitudes are
> 86 <

studied for cor p.ex ¢nergy and angular momentur,

The properties of Li2 wavefunctions are firs. obtained
by standard 1aeihod. in the theory of differential equa-
tions for general classes of potentials, and the effec s
of the dominant singular term in the pote~tial aear the
origin are tnvestigated. These tnclude the anpearante
of branch cuts in the angular- momentum variibla for
potentials which are singular like £~ 3, and the location
of Regge pole for more stngular potentials. The trajac-
tortes of Regge poles are also studied with particulur
reference to their behavior ir the angular-momentum
plane as the energy terds to 1r ‘inity. An example is
given of a singular potential in whirh the trajectortes
move to infintty in a complex direction, contrary to the
normal behavior for which they tend to negati: integers.
The real secticas of Regge surfaces are also briefly
discussed. (Cortractor's abstract)

424

Cambridge U. Dept. of Applied Mathematics and

T* ;aretical Physics (Gt. Brit.).

SINGULARITY OF THE REGGE AMPLITUDE, byJ. N
Islam, P. V. Landshoff, andJ. C. Taylor. [1963]
[6]p. incl. dlagre. refs. (AFOSR-64-0368) (AF ECAR-
63-78) AD 434524 Unclassified

Also published in Pkys. Rev,, v. 130: 2560-2565,
June 15,

1t {3 shown that the Regge amplitude a(1, s) has singulari-
ties at certain fixed, real. physical values of s for all
nonphystcal values of 1. These singulariiies are not
normal thresholds and are not signularities of the com-
plete amplitude A(s,t, u). They arise indirectly through
unitzrity, Their presence is deduced from the existence
of a perturbation graph whtch satisfies the Mandelstam
representativ» with spectral boundary curves having
asymptotes other than the normal threshold lines.
(Contractor's abstract)

425

Cambridge U. [Dept. of Applied Ma!a. atics and

Theoretical Physics] (Gt. Brit.).

SINGULARITIES OF FEYNMAN AMPLITUDES, by l.

T. Drummond. Feb. 22, 1963, 22p. (AFOSR-64-0370)
(AF EQAR-63-79) AD 434537 Unclassified

Also published in Nucvo Cimento, Series X, v. 29:

720-741, Aug. 10, 1863

The analytic p-operties of periurbation theory amplitudes
written as tntegrals over tnternal invariants are dis-
cussed. Single-loop amplitudes are considered and a
condition, equivalent to the positive alpha condition, is
derived for singularity in the physical limit. Some
simpie doubie-loop diagrams are discussed also and the
existence and nature of a certain mixed second-type
singularity is invertigated. A feature of these latter
diagrams is the necessity of dealing with spurious singu-
larities. The relevance of these ronsiderations to rer-
tain 3-particle phase- space integrals is pointed out.
(Contractor's abstract)

. ARSI




b o 2 o

AIR FORCE SCIENTIFIC RESEARCH

426

Cambridge U. [Dept. of Applied Mathematics and
Theoretical Physics] (Gt. Brit.).

HIGH-ENERGY BEHAVIOR IN PERTURBATION

THEORY. T, byJ. C. Polkinghorne, May 20, 1963,

5p. (AFOSR-64-0522) (AF EQAR-63-79) AD 436377
Unclassified

Also published in Jour. Math, Phys., v, 4: 1396-
, Nov. 2

Contributions to the asymptotic behavior of Feynman
integrals are evaluated which correspond to pinches
in the interior of the hyper contour of integration, It
is shown that they give the Gribov-Pomeranchuk
phenomenon and Regge cute, A set of diagrams is

} investigated which gives a Regge cut on the physical
sheet, (Contractor's abstract)

427

Cambridge U. [Dept. of Applied Mathematics and
Thecoretical Ph: sics] (Gt. Brit.).

SINGULARITIES OF REGGE TRAJECTORIES AND
ASYMPTOTES TO LANDAU CURVES, byJ. C.
Polkinghorne, [1963] [3]p. (AFOSR-64-0638)

(AF EOAR-63-79) AD 435940 Unclassified

Also published in Jour. Math, Phys., v. 4: 1393-
, Nov, A

A new class of singularities associated with the trajec-
tories and residues of particular Regge poles is in-
vestigated, It is shown that the singularities are
associated with properties of asymptotes to Landau
curves, One of the singularities corresponds to the
singularily of the Regge amplitude discovered recently
by Islam, Landshoff, and Taylor. The only singulari-
ties afiecting physical asymptotic behavior correspond
to diagrams which have all three Mandelstam spectral
functions, (Contractor's abstract)

428

Cambridge U. [Dept. of Applied Mathematics and
Thegoretical Physics] (Gt. Brit.).

DISPERSION THEORY AND THE NUCLEAR MANY-
BODY ‘'OBLEM, by R. J. Edenand J. Goldstone.
[1963] [11]p. (AFOSR-64-0658) (AF EQAR-63-79)
AD 435924 Unclassified

Also published in Nuclear Phys., v. 49: 33-43, 1963,

The equations of the nuclear many-body problem are
formulated so that the analyticity properties required
by dispersion theory are retained in each approxima-
tion. In particular the vertex parts for photon or
nucleon absorptiorn by a nucleus will have the analyticity
expected from dispersion theary provided the nucleon-
nucleon interaction has the usual analytic properties.
By summation of diagrams in relativistic dispersion
theory a closed scheme of self-consistent equations is

> 87 <

obiained for vertex parts involving a nucleus. The
non-relativistic approximations are described, which
relate this scheme to the usual self-consistent equations
for nuclear wave functions. (Contractor's abstract)

429

Cambridge U. [Dept. of Applied Mathematics and

Theoretical Physics] (Gt. Brit.).

SEPARABLE NONLOCAL POTENTIALS AND REGGE

POLES, by M. McMillan. Mar. 11, 1963, 8p.

(AFOSR- 64-0659) (AF EOAR-63-79) AD 435936
Unclassified

Also published in Nuovo Cimento, Series X, v. 29:

T043-1050, Sept, 1, 1963,

Partial wave amplitudes and Regge poles for nonrela-
tivistic two-body scattering via a separable nonlocal
potential are siudied, The Schridinger equation is
solved exactly and the partial wave amplitudes are
written in a simple closed form valid for any potential
satisfying certain minor restrictions at the origin and
at infinity, Many previously known properties of ampli-
tudes and Regge poles appear rather simply here.
(Contractor's abstract)

430

Cambridge U, Dept. of Applied Mathematics and

Thearetical Physics (Gt. Brit.).

LEADING LANDAU CURVES OF SOME FEYNMAN

DIAGRAMS, by J. N, Islam. [1963] [7]p. incl. diagrs.

(AFOSR-64-1660) (AF EOAR-63-79) AD 435925
Unclassified

Also published in Nuovo Cimento, Series X, v. 30:

959-265, Oct, 1, 1963,

It is shown that the leading Landau curves of some
Feynman diagrams possess no parts associated with
positive Feynman parameters when some of the external
and internal masses satisfy certain inequalities. The
assumed validity of Mandelstam representation then
implies that the corresponding leading curves are non-
singular on the physical sheet. (Contractor's abstract)

431

Cambridge U, [Dept. of Applied Mathematics and

Theoretical Physics) (Gt. Brit.).

POLES AND SHADOW POLES IN THE MANY- CHANNEL
S MATRIX, by R, J. EdenandJ, R. Taylor. Nov. 7,
1963, 6p. (AFOSR-64-1150) (AF EOQAR-63-79)

AD 442843 Unclassified

Also published in Phys. Rev., v, 133: B1575-B1580,
23, 1964,

Mar, 24,

The connection between the partial-wave S matrix on
different Riemann sheets is obiained from uniterity and
analyticity, Under the assumption that coupling between
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channels can be variec analytically, it is shown thata
resonance pole or bound-state pole may lead also to
“ghadow poles" on other Riemann sheets. The existence
of shadow poles is illustrated by a unitary resonance
model based on a sum of Feynman diagrams. 1In gen-
eral, the number of shadow poles that can be deduced
from an chserved resonance depends on the number of
channels that still have a particular reconance pole in
the absence of cowling between channels. If the pole
still appears in all channels, then shadow poles occur
3 on every Riemann sheet; {f it appears in only one
channel, then shadow poles appear on half the sheets,
If the resonance disappears in the absence of channel
coupling, our method leads to no conclusions. In con-
nection with the unitary symmetry scheme it is noted
that the existence of shadow poles would permit a simple
changeover from the separated poles of a resonance
multiplet with broken symmetry to the coincident poles
of the multiplet that must occur when the symmetry
breaking interaction is switched off. (Contractor's
abstract)

ks ot
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Cambridge U, [Dept. of Applied Mathematics and
Thearetical Physics] (Gt. Brit.).

E THE COMPLETE HIGH- ENERGY BEHAVIOR OF
1 LADDER DIAGRAMS IN PERTURBATION THEORY, by
i J. C. Polkinghorne. [1964] [4]p. incl. diagrs. (AFOSR-
| 64-1760) (AF EQAR-63-79) AD 449060
Unclassified

Also published in Jour. Math. Phys., v. 5: 431-434,
Mar. 1964

. .

The Mellin-transform method far obtaining the high-
energy behavior of Feynman integrals is modified and
applied to the set of ladder diagrams, The complete
set of terms of the form s-1(In 8)M is summed, and
gives an equation for the trajectory function which is
amlogous to that obtained by Fredholm methods for a
Yukawa potential, A perturbation expansion for n(t)
valid for t large is given, and the threshold behavior
investigated. The results confirm the relfability of the
perturbation-theory method of investigations. They
also exhibit directly the connection between high-energy
behavior and the poles of the scattering amplitude.
(Contractor's abstract)

433

3 [Cambridge U.] Dept. of Applied Mathematics and
Thearetical Physics (Gt. Brit ).

MAJORIZATICN OF FEYNMAN DIAGRAMS INVCLVING
PIONS AND NUCLEONS, by J. B. Boylire, [1864]
[31]p. incl. dlagrs. refs. (AFOSR-64-2336) (AF EOAR-
63-79) AD 451825 Unclassified

Also published in Ann, Phys., v, 28: 435-465, 1964,

Lkl |

A method used previously for the majorization of
Feynman diagrams involving scalar mesons and con-
served baryons is adapted to the case where the mesons
are pseudoscalar. The Symanzik regions for certain
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production amplitudes are found, and some support
properties proved for the weight functions in Nakanishi's
integral representations for scattering and one-particle-
production amplitudes.

434

[Cambridge U. Dept. of Applied Mathematics and

Thearetical Physics (Gt. Brit.).]

ON THE FIELD EQUATIONS, by J. G. Taylor. [1963]
[179]p. incl. refs. (AFOSR-65-0119) (AF EOAR-63-
78) AD 455731 Unclassified

Also publighed in Nuovo Cimento, Series I, Suppl., v, 1:

y 2
In a collection of six closely connected papers, a field
theory approach to elementary particles is attempted
which is to avoid the pitfalls of high-energy divergences.
The canonical equations arising from local field equa-
tions are obtained and generalized beyond local field
equations. This results in unitarity off the mass shell,
which is called complete unitarity, To avoid the
problems of high-energy divergences, a suitable finite
number of differentiations is made of the complete
unitarity equations in the external moments. This is
only possible for the renarmalizable interactions, in

the perturbation sense. The high- energy divergences

of weak interacfions are discussed outside perturbation
theory. For the renormalizable interactions an attempt
is made to compute physical quantities from the complete
unitarity equations, To do this, various physically
reasonable approximation schemes are discussed. To
set up the resonance approximation, resonances and
composite particles are exposed. The gaals of the
investigation are partially obtained.

435

Cambridge U. Dept. of Applied Mathematics and

Thearetical Physics (Gt. Brit.).

HIGH-ENERGY BEHAVIOUR OF FEYNMAN INTEGRALS
INVOLVING SINGULAR CONFIGURATIONS, by M. M.
Menke. [1964] [20]p. incl. diagrs. (AFOSR-65-0120)
(AF EOAR-63-79) AD 455732 Unclassified

Alsgo published in Nuove Cimento, Series X, v. 34:

J51-370, Oct. 16, 1964.

The high-energy asymptotic behavior of Feynman
diagrams containing certain singular configurations is
investigated. The leading contributions are factorized
and summed to give Regge-pole terms. A new feature
of the discussion is that it i3 sometimes necessary to
scale disconnerted sets of lines in addition to the usual
connected sets.

436

Cambridge U. .ept. of Applied Mathematics and

Theoretical Physics (Gt. Brit.).

TIME AND THE S MATRIX, by D. Branson. [1964]
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[8]p. tncl. diagrs. (AFOSR-65-0121) (AF EQAR-63-
79) AD 455939 Unclassified

Also gubllshed in Phys. Rev., v, 135: B1255-B1262,
Sept, 7, b

A method is introduced for defintng the time duration
of a scattering process. Using thts deftnttion, the
connection between causality and analyticity is dis-
_cussed. An application to 3-particle scattertng leads
to a discusston of the necessity for the existence of
stable and unstable particle poles, and finally an analy-
sis is given of rescattering processes and the genera-
tion of 2-particle normal thresholds, with a view to
obtaining Feynman's i€ prescription for deciding which
is the physical boundary value,

437

Cambridge U. Dept. of Applied Mathematics and
Theoretical Physics (Gt. Brit.).

HERMITIAN ANALYTICITY AND EXTENDED UNI-
TARITY IN S-MATRIX THEORY, by J. B. Boyling.
[1964] [18]p. incl. diagrs. refs. (AFOSR-65-0122)
(AF EQAR-63-79) AD 455730 Unclassified

Also published in Nuovo Cimento, Series X, v, 33:
, Sept. 1, 1964,

It is shown that the apparent contradiction between
Olive's method of proof of hermitian analyticity and

the existence of anomalous thresholds disappears on

a closer examination of the singularity structure of
multiparticle amplitudes. By making use of the
hierarchy property of the Stapp-Polkiaghorne singular-
ity structure implted by maximal analytictty, hermitian
analyticity and extended unttarity are proved for a
scattering amplitude exhtbiting anomalous threshold
behavior and for an equal-mass production amplitude.

438

Cambridge U. Dept. of Applied Mathematics and
Theoretical Physics (Gt. Brit.).

HIGHER ORDER POLES IN THE S MATRIX, by R. J.

Eden and P. V. Landshoff, [1964] [4]p. incl. diagr.

(AFOSR-65-0832) (AF EOCAR-63-79) AD 616468
Unclassified

Also publtshed in Phys. Rev., v. 136: B1817-B1820,
Dec. 1964,

A method is developed for studying the possibtltty of a
cotncidence of mare than one complex pole of the S
matrix so as to produce a higher order pole, It is
shown thereby that complex higher order poles may be
consistent with generaltzed unitarity, allhough a real
higher order pole ts not consistent with physical unt-
tarity., Also discussed is the relevance of higher order
poles, and of a group of simple poles, to the Wigner
time-decay formula.

>89 <
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Cambridge U. Dept. of Applted Mathematics and
Theoretical Physics (Gt. Brtt.).

ASYMPTOTIC BEHAVIOR OF FEYNMAN INTEGRALS
WITH SPIN, by J. C. Polkinghorne. [{1964] [8]p. tncl.
diagrs. (AFOSR-65-0833) (AF EOAR-63-79)

AD 616452 Unclassified

Also published in Jour. Math. Phys., v, 5: 1491-
1498, Nov. 1964

Some general features are investigated of the dependence
of the asymptotic behavior of Feynman integrals upon
factors in the numeratar of the integrand resulting from
particles with spin. These results are used to analyze
the htgh-energy behavior of ladder diagrams for spin-
1/2 nucleons interacting with neutral vector mesons.
The leading contribution is shown to consist of terms
corresponding to a reggeized nurleon together with
certain other terms. The expected cancellation of these
other terms by terms associated with a well-defined
class of crossed diagrams is verified in detail for the
sixth-order case, Finally, other significant diagrams,
different from the ladders and their associated rrossed
diagrams, are investigated and it is shown that they
only provide higher-order corrections to the trajectory
of the reggetzed nuc’eon,

440

[Cambridge U.] Dept. of Applied Mathematics and
Theoretical Physics (Gt. Brit. ).

UNITARITY, HERMITICITY AND DISCONTINUITY
RELATIONS, by J. R. Taylor. [1964] [13]p. (AFOSR-
65-0144) (AF EQOAR-64-79) AD 455733 Unclassified

Also published in Nuclear Phys., v. 58: 580-592, 1964.

The relationship between unitarity, hermitian-analytirity
and the discontinuity relations for the T matrix is dis-
cussed. The generalized discontinuity relations, some-
times called generalized unitarity, are examined and
their theoretical status discussed. It is shown that sym-
metry of the T matrix has no relevance to these proper-
ties, Finally, all these properties are provec in the
framework of the multichannel Schrodinger theory. It

te shown that in Schrodinger theory the discontinuity
relations artse naturally from the deftnitton of the §
matrix in terms of ingoing and outgoing waves and that
unitarity and hermitian analyticity hold when the poten-
ttal matrix is hermitian. (Contractor's abstract)

441
Cambridge U, [Psychological Lab. ] (Gt. Brit.).

A PERIMETRIC STUDY OF VISUAL FIELD DEFECTS

IN MONKEYS, by A. Cowey and L. Weiskrantz, 1963,

25p. (AFOSR-64-1295) (AF 61(052)185) AD {44264
Unclassified

Also publtshed in Quart. Jour. Exper. Psychol., v. 15:
SI-115, June 1983,
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The visual fields of rhesus monkeys have been studied
perimetrically before and after removal of parts of the
striate cortex. The operations produced visual d¥fects
of the expected size, shape, and position but an anim>1's
ability to respond to a flash of Jight which appeared in
the defective part of the field was diminished rather
than aboligshed. It is suggested that this residual ability
enables an animal to detect changes in illumination,
which might be cues to other visual events. A study of
fixation indicates that the animals probably do not rec-
ognize or respond to objects when they lie within the
impaired region of the visual field. The results are
compared with those found in earlier studies of simian
and human subjects, (Contracter's abstract)

442
Cambridge U. [Psychological Lab. ] (Gt. Brit.).

THE BASE OF A METHOD OF PERIMETRY WITH
MONKEYS, by A. Cowey. 1963, 12p, (AFOSR-64-
1296) (AF 61(052)185) AD 444263 Unclassified

Also leished in Quart. Jour. Exper. Psychol., v. 15:
“~ oV, May .

The value of perimetry as a means of studying the
visual system is stressed. Perimetry has never been
done with animals because it is difficult to record and
control their fixation, Existing methods of determining
eye position cannot readily be used with monkeys,
chiefly because the subject's head must be prevented
from moving maore than fractions of an mm, Other
limitations are mentioned. A new method of determia-
ing fixation is described. Although not nearly as pre-
cise as other methods, it is unaffected by head
movements as great as 1/2 in, It is straightforward to
restrict a monkey's head movements to this amount.
The eye position is found from the relative positions

of four corneal reflections and the borders of the iris,
These relative positions change very much more after
an eye rotation than they do after a head movement in
which fixation has been maintained. (Contractor's
abstract)

443
Cambridge U, [Psychological Lab, ] (Gt. Brit,).

STRIATE CORTEX LESIONS AND VISUAL ACUITY OF
THE RHESUS MONKEY, by L. Weiskrantz and A,
Cowey. Mar. 23, 1962, Tp. (AFOSR-64-1297)

(AF 61(052)185) AD 444262 Unclassified

Also published in Jour. Compar, Phystiol. Psychol.,
V. 50: 225-231, 1963,

Visual acvity was measured pre- and postoperatively

in monkeys given resections of striate or inferotemporal
cortex, Striate Ss showed decreases in acuity, the sever-
ity of which corresponded reasonably well with the com-
pleteness and location of the lesions, Temparal Ss showed
no decrease, The drop in acuity shown by the striate Ss
was less than wonld be predicted if the lesion produced

an absolute scotoma and if the relation between foveal

and parafoveal acuity is the same in monkey as in man,
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444
Cambridge U. [Psychological Lab. ] (Gt. Brit.).

LOCOMOTOR ACTIVITY FOLLOWING LATERAL
FRONTAL LESIONS IN RHESUS MONKEYS, by C. G.
Cross. Mar. 21, 1962, 125p. (AFOSR-64-1298)
(AF 61(052)185) AD 444261 Unclassified

Also published in Jour, Compar. Physiol. Psychol.,
v. 56: 232-236, 1963

Effects of bilateral frontal lesions on locomotar activity
were studied under various stimulus conditions. Eight
monkeys were tested after, and 13 moukeys befaore and
after, partial ablation of lateral frontal granular cortex
or as unoperated controls. Ss with lesions that included
sulcus principalis were hyperreactive to light, Their
locomotar activity in light as well as darkness was more
enhanced by relatively familiar auditory stimuli, and
more depressed by relatively novel stimuli than that of
unoperated Ss, or of Ss with lateral frontal lesions which
spared sulcus principalis, (Contractor's abstract)

445
Cambridge U. [Psychological Lab. ] (Gt. Brit.).

THE AETIOLOGY OF FOOD REWARD IN MONKEYS,
by L. Weiskrantz and A. Cowey. Sept. 1, 1962, 10p.
(Rept, no. RN 328) (AFOSR-64-1299) (AF 61(052)185)
AD 444256 Unclassified

Also published in Animal Behavior, v, 11: 225-234,
Apr. -July 1363,

The response of rhesus monkeys to new foods was
measured in two ways: by measuring the amount of food
consumed on repeated exposure, and the latency of an
instrumental response made with respect to the food,
The following results were obtained: Using the consump~
tion measure, the amount of food consumed may be
quite small on the first few days and then rise to a large
value after a period of weeks. The visual experience

of the animsl in watching other animals consume the
food can be important in determining whether it will
subsequently accept the food. It is possible to convert
a nonconsumer into a consumer by arranging for such
visual experience to take place. Mere passage of time
does not appear to be sufficient in reversing an initial
rejection of a food, or an acquired acceptance of a food,
(Contractor's abstract)

446

Cambridge U, [Psychological Lab. ] (Gt. Brit,).
CONTOUR DISCRIMINATION IN A YOUNG MONKEY
WITH STRIATE CORTEX ABLATION, by L. Weiskrantz,
Jan, 18, 1963, 20p. (AFOSR-64-1160) (AF EOAR-62-
20) AD 442839 Unclassified
Also published in Neuropsychol., v. 1: 145-164, 1963.

A young (4} mo old) rhesus monkey was subjected to
bilateral removal of striate cortex, No striate cortex
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remained in post-mortem examination, but a small
cluster of undegenerated call was found in each antero-
ventral lateral geniculate nucleus. A series of 11 ex-
periments, involving various types of visual discrimina-
tions, is described

447

Cambridge U. Psychological Lab. (Gt. Brit.).

STUDIES OF: (A) THE VISUAL FIELDS OF MONKEYS.
(B) MEMORY PROCESSES AS AFFECTED BY CERE-
BRAL LESIONS IN MONKEYS, by L. Weiskrantz,

Final technical rept. Nov. 30, 1963 [25]p. (AFOSR-64-
0332) (AF EQAR-63-34) AD 438389  Unclassified

Analysis of the visual cortex and its relation to be-
haviar, and of the changes in mnemonic function follow-
ing circumscribed cerebral lesions and stimulation in
the monkey is reported, Previous research has shown
that changes in visual capacity following striate cortex
lesions in the monkey are not absolute, When assessed
by a perimetry device, the defective regions of the
visual fields still permit a response to brief, dim
flashes of light, although with decreased efficiency.
Acuity measurements indicate a drop in acuity less than
that predictable from the supposed distance of the edge
of the field defect from the fovea. It is suggested that
the residual capacity is simply the integral of the types
of responses found from retinal ganglion cells, Memoary
changes were analyzed in terms of a distinction between
short-term and long-term processes. (Contractor's
abstract)

448

Cambridge U. [Psychological Lab. ] (Gt, Brit.).

THE CURIOUS EYE OF COPILIA, by R, L. Gregory,
II. E. Ross, and N, Moray. 1964, 4p. (AFOSR-64-
1308) (AF EQAR-63-93) AD 444258 Unclassified

Also published in Nature, v, 201: 1166-1168, Mar. 21,
™87

Nine living specimens of Copilia were examined,
Exner's description was found to be accurate with re-
gard to the female specimens, the males being very
different. Using high-quaiity optical microscopes
(bright-ground, dark-ground and phase contrast Leitz
equipment) we found that the internal structure, muscles,
ligaments and the nervous system could easily be ob-
served in the living unstained specimen, 1In particular,
the oscillatory movement of the posterior lens and
receptor, as reportad by Exner, was readily observable,
(Contractar’s abstract)

449

Cambridge U. [Sub-Dept, of Veterinary Anatomy]

(Gt. Brit.).

UNIT ACTIVITY IN THE HYPOTHALAMUS, by B. A.
Cross and 1. A, Silver, Final technical rept. Jan, 31,
1963, 14p, (AF 61(052)301) AD 632507 Unclassified

>91 <

A study of over 800 units in the hypothalamus and other
fareorain areas of more than a2 hundred animals has con-
firmed and extended earlier observations on the charac-
teristics of hypothalamic unit activity, The majority of
recorded hypothalamic neurones had spontaneous rates
of firing in the range of 1-10/sec, and exhibited a mare
regular pattern of firing than neurones in the cortex or
thalaraus, The responses of hypothalamic neurones re-
vealed a marked degree of sensory convergence. Usually
two or more sensory stimull excited the same neurone,
but inhibitory interactions between differing sensory
modalities were also ocbserved. There was little evidence
that neurones having particular patterns of activity or
responsiveness were situated exclusively in localized
areas, Fast unresponsive neuroncs were common in the
subthalan,us but also occurred in the veniral thalamus
and hypothalamus. Neurones firing in short rapid
bursts were found commonly in the thalamus and
occasiomally in the hypothalamus, Adjacent neurones
frequently showed dissimilar behaviar, Hypoxia, hyper-
capnia and hypoglycaemia had a predominantly excitatory
effect on neurones in the posterior and lateral hypothala-
mic areas, associated with augmented sympathetico-
adrenal activity., (Contractor's abstract)

450

Cambridge U, [Sub-Dept. of Veterinary Anatomy]

(Gt. Brit,).

THE EFFECT OF OVARIAN HORMONES ON THE
ACTIVITY OF HYPOTHALAMIC NEURONES, by B. A.
Cross andI. A, Silver. Final technical rept. Apr, 24,
1964, 14p. (AFOSR-64-0986) (AF EQAR-62-47)

AD 600381 Unclassified

Unit activity in the diencephaion of adult female rats
under light urethane araesthesia was recorded with

steel microelectrodes and a polyg:aphic recording sys-
tem. The responsiveness of neurones to pain and cold
stimul: on the tall and mechanical probing of the cervix
was examined. In dioestrous rats, injection of 1 or 10
ug of oestradiol intramuscularly increased the incidence
of inhibitary effects of the suandard stimuli in hypo-
thalamic neurones while 1 ug of oestradiol produced no
change. Ina group of pseudopregnant rats, hypothalamic
neurones showed a markedly depressed responsiveness
to cervical probing similar to that previously observed
in cvclic rats following injected progesterone, No
corresponding hormonally induced changes in responsive-
nesa were observed in thalamic neurones. (Contrac-
tor’s abstract)

451

Cambridge U, Dept. of Zoology (Gt. Brit.).

MECHANISMS OF INTEGRATION OF PATTERNS OF
BEHAVIOR: A, STUDY OF THE DEVELOPMENT AND
INTEGRATION OF NEST BUILDING SKILLS IN
CANARIES, B, CHANGES IN RESPONSIVENESS UNDER
CONSTANT OR REPETITIVE STIMULATIOI. C. THE
EFFECT OF AUDITORY DEPRIVATION OF BEiIAV-
IOUR, "5y R. A, Hinde, Final technical rept. Jan. 21,
1964, 5p. (AFOSR-64-0736) (AF EQAR-83-26)

AD 438238 Unclassified
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The role of changes in tactile sensitivity of the brood
patch in the integration of nestbuilding behavior of
female canaries has been studied. This has involved
work on the hormonal control of brood-patch develop-
ment, including injection of steroids into normal and
ovariectomized tirds. Experiments have also been
conducted on the induction of reproduction behavior in
winter. The changes in reproductive behavior are

being correlated with changes in ovarian histology, The

moment to moment changes in strength of the mobbing

response shown by chaffinches to owls is being analyzed

and some of the underlying processes isolated. Tech-~

niques for the experimental deafening of birds have been

investigated. (Contractor’s abstract)

452

Canterbury U. [Dept. of Chemistry] Christchurch
(New Zealand).

PHOTOMETRIC STUDY OF THE REACTION OF
ICDINE WITH ACTIVE NITROGEN, by C. G. Freeman
and L, F, Phiilips. [1964] [6]p. (AFOSR-64-1518)
(AF AFOSR-63-264) AD 446343 Unclassified

Also published in Jour. Phys. Chem., v, 68: 362-
367, Feb. 1964,

Photometric observations have been made on the
flame produced when iodine vapor is mixed with active
nitrogen from a microwave discharge. A mechanism
of T reactions is proposed for the overall reaction,
The rate constants for two of the reactions are given,
The most conspicuous feature of the reaction flame is
intense emission in the blue and ultraviolet, arising
from reactions 5 and 6. Pink emission from the point
of mixing is mainly due to reaction7. The reaction is
suggested as a means of producing energetic species
of nitrogen moiecules in order to study their behavior
in the absence of nitrogen atoms, (Contractor's
abstract)

453

Canterbury U. Dept. of Chemistry, Christchurch
(New Zealand).

PHOTOMETRIC OBSERVATIONS ON THE REACTIONS
OF ACTIVE NITROGEN WMITH CHLORINE AND BRO-
MINE, by K. S. Raxworthy and L. F, Phillips. [1964]
[3]p. incl. .efs. (AFOSR-65-0886) (AF AFOSR-63-
264) AD 617237 Unclassified

Also published in Canad. Jour, Chem., v. 42: 2928-
2930, 1964,

The results of reactions of chlorine and bromine with
active nitrogen, with production of metastable A(3Z:u*)

nitrogern species, are presented. The chlorine reaction
produces alraost »2 emission other taan a weak nitrogen

afterglow. The bromine reaction, however, produces
a bright orange NBr emission, Excited halogen mole-
cules reacted in both cases to produce a very weak
emission, which 3 :cayed in a manner similar to the
decay of the weak nitrogen afterglow, These results

> 02 <«

are contrasted with iodine, which in the excited state
produces intense emission in the blue and ultraviolet
wavelengths.

454

Carnegie Inst, of Tech. [Dept. of Chemistry]

Pittsburgh, Pa.

A SEARCH FOR HOT RADICAL REACTIONS IN FLASH
PHOTOLYSIS, by G. J. Mains. Final rept, Nov, 30,
1963, 54p. (AFOSR-J1521) (AF AFOSR-62-51)

AD 429260 Unclassified

Flash photolysis of diethyl ketone produced carbon
monoxide, butane, ethylene, ethane, propane, propion-
aldehyde, hydrogen and methyl ethyl ketone as products
of decreasing importance, The observation of diethyl
ketone-ds among the flash photolysis products of a
mixture of diethyl ketone and diethyl ketone- dl o con

firmed the importance of the propionyl radical at 24°C
and its temperature dependence. While most of the
products were explainable in terms of the low intensity
photolysis mechanism, it was necessary to postulate
reactions of vibrationally hot species to explain the
production of nyarcgen, propane, methyl ethyl ketone
and the large relative yield of ethylene. Goserved
products from flash photolysis of diethyl mercury at
room temperature were butane, ethylene, ethane, pro-
pane and hydrogen in decreasing importance, The re-
action products from the ethyl mercury radical were
not observed, Because of the relatively high vield of
ethylene it was necessary to invoke mechanisms in-
volving r-eactions of hot ethyl radicals including uni-
molecuiar decomposition and disproportionation re-
actions, (Contractor's abstract)

455

Carnegie Inst. of Tech. [Dept. of Chemistry]

Pittsburgh, Pa,

THE TEMPERATURE DEPENDENCE OF THE FLASH
PHOTOLYSIS OF DIETHYL KETONE, by L. C. Fischer
and G. J, Mains. [1964] 9p. incl, diagrs. tables, refs,
(AFOSR-64-0298) (AF AFOSR-64-513) AD 434520
Unclassified

Also published in Jour. Phys. Chem,, v. 68: 188-196,
64,

The flash photolysis of diethyl ketone yielded carbon
monoxide, butane, ethylene, ethane, propane, and hydro-
gen as gaseous products of decreasing importance,
Propionaldehyde and methyl ethyl ketone were found
among the liquid products. The observation of diethyl
ketone-ds among the flash photolysis products of a mix-
ture of diethyl ketone and diethyl ketone-dq confirmed
the importance of the propionyl radical at 24° and its
temperature dependence, While most of the products
were explainable in terms of the low intensity photolysis
mechanism, it was necessary to postulat. reactions of
vibrationally ""hot" species to explain the production of
hydrogen, propane, and methyl ethyl ketone and the
large yield of ethylene. Tentative values of 0.4 +0.1
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and 0.15 £ 0.1 were assigned to the disproportion—re-
combination ratio of ethyl and proptonyl radicals tnto
ethylene and proptomaledhyde and ethane and methyl
ketene, respecttvely.

456

Carnegie Inst. of Tech. [Dept. of Chemtstry]

Pittsburgh, Pa,

THE FLASH PHOTOLYSIS OF MERCURY DIETHYL,
by L. C. Fischer and G, J. Mains. [1964] 7p. (AFOSR-
64-2505) (AF AFOSR-64-513) AD 453823

Unclassified

Also published tn Jour. Phys. Chem., v. 68: 2522-

» .

The observed products from the flash photolysis of
mercury diethyl at room temperature were butane,
ethylene, ethane, propane, and hydrogen tn decreastng
tmportance. Antictpated reaction products from the
ethylmercury radical were not cbserved, and good values
far a material balance were found, Because of the rela-
tively htgh yield of ethylene tt was necessary to tnvoke
mechanisms involving reactions of hot ethyl radicals
tncluding unimolecular decomposition and dispropor-
tionation reactions, the latter resulting in the production
of methyl radicals. A detailed amalysis of the Cy
products based on the agsumed mechanism indicated that
about 10% of the ethylene may be attributed to ihe 3s-
proportionation of hot ethyl radicals; untmolecular de-
composition of vibrationally exctted ethyl radicals was
suggested to account for 40% « the ethylene formed,
(Contractor's abstract)

457

Carnegie Inst, of Tech, [Dept. of Computer Sctence]

Ptttsburgh, Pa,

A COMPUTER PROGRAM FOR DISCOVERING AND
PROVING SEQUENTIAL RECOGNITION RULES FCR
WELL-FORMED FORMULAS DEFINED BY A BACKUS
NORMAL FORM GRAMMAR, by R. L. London.
Intertm rept. May 1964, 88p. tncl. refs. (AFOSR-67-
0259) (SD-146) Unclassifted

This report ts based upon a computer program which
will discover rules for the recognitton of grammatical
strings when given a simple Backus Normal Form gram-
mar, The program attempts to prove that these rules
are both necessary and sufftctent to charactertze gram-
matical strtngs. The matn mathematical techniques

that are mechantzed are induction and case anmalysis.

In addition the program ts capable of productng counter-
examples, Since the program ts wrtting proofs, several
(meta-) proofs are tncluded agserting the correctness

of the produced p:oofs.
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458

Carnegie Inst. of Tech, [Dept. of Computer Science]
Pittsburgh, Pa.

AN EXAMPLE OF HUMAN CHESS PLAY IN THE LIGHT
OF CHESS PLAYING PROGRAMS, by A. Newell and H,
A. Simon, Aug, 1964, 5p. incl. illus, diagrs. refs.
(AFOSR-67-0260) (SD-146) AD 619386 Unclassified

This paper trtes to show that a human's anaiysts of a
chess position can be understood in the same terms we
use for chess programs and other problem solving, t.
e., based on simple functions to oe performed. How-
ever, they are tn some cases more subtle than those
used tn present programs. And at htgher levels of
tntegration, the subject engages tn means-ends amlysis,
working backward from a desired goal to set up a sub-
goal. These higher levels of arganization are mtssing
from chess programs, although the general means-ends
analysis forms the basts of other problem solving
programs.

459

Carnegie Inst. of Tech. [Dept. of Computer Science]
Ptttsburgh, Pa.

SCADS: A PROGRAMMING SYSTEM FOR THE
SIMULATION OF COMBINED ANALOG DIGITAL SYS-
TEMS, by J. C. Strauss and W, L. Gilbert. [1964]
{172k, incl. refs. (AFOSR-67-2518) (SD-146)
Unclassifted

The SCADS system has been designed and implemented
on the Control Data G-20 computer tn order to facilttate
the process of "properly programmtng” the digital
computer to aid tn the solution of analog computer
ariented programs. The class of problems whtch are
solvable on an analog computer tncludes: (1) ardinary
differential equations with specifted inttial conditions;
(2) certain types of tntegral equations; (3) difference
equations with specified starting conditions; (4) com-
btned systems of integro-differential- difference equa-
tions, and (5) the stmulatton of physical systems which
can be charactertzed by equations of the above types.

In addition, there are well-known analog techntques for
obtatntng solutions to two-potnt boundary value problems
and to many two-variable partial differential equations,
1t is probably safe to say that almost all problem formu-
lations and solution techntques commonly used tn con-
junction with analog computers can also be usged tn
wrtting SCADS programs,

460

Carnegie Inst, of Tech, [Dept. of Mathemattcs]
Ptttsburgh, Pa.

INTEGRAL REPRESENTATIONS OF AXIALLY SYM-
METRIC POTENTIAL FUNCTIONS, by A. E. Heins and
R, C, MacCamy, [1963] 15p. tncl, refs. (AFOSR-66-
2137) (AF AFOSR-64-647) AD 642975 Unclassifted

Also publtshed tn Arch, Rational Mech. and Anal,,

v, 13:°371-385,71963,
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Thts paper ts concerned with solutions of elltpttc
partial differential equations tn three variables when
there ts an aiis of symmetry. The simplest example
ts Laplace's equation in x, y, and z. Solutions whtch
are symmetrtc about the z-axis are then functions

ur,z) of zandr? = x2 + y2, satisfying Ly(v) = up, +
kr'lu‘,+uu=0, k=1,

461

Carnegie Inst, of Tech. [Dept. of Physics] Pittsburgh, Pa.

DECAY OF 3.5-MINgg1122, by 5. Jha. [1963] Sp.

incl, diagrs. (AFOSR-64-0796) (AF AFOSR-63-278)
AD 436479 Unclassified

Also qwltshed tn Phys. Rev., v. 132: 2639-2643,
c. 1D, 3

Scintillation spectrometer studies of the radiations

from 1122 pave shown 564-kev (100), 680-kev (7),
780-kev (5), 1250-kev (1.1), 1420-kev (0.9), 1750-kev
(complex, 2), 2180-kev (1), 2540-kev (0.2), 2740-kev,
2920-kev, 3170-kev, and 3450-kev gamma rays with
the tntensities given tn the parenthests, From the
gamma-gamma coincidence, positron-gamma colnci-
dence, and the suming techntque, it has been tnferred
that the 564-, 1250-, 1350 + 10-, 1950 + 30-, 2350 ¢
50-, 2530 + 50-, 2750 £ 50-, 2970 + 50-, 3100 + 50-,
and 3400 1 50-kev levels in Tel22 are exctted tn the
decay of 1122, From the gamma-gamma angular cor-
relation studies the 1350-kev level ts asstgned the sptn

‘ and parity 0*. The log ft values of the positron deca
to the ground, 564-, 1250-, 1340-kev states of Tel2
have been estimated tobe 4.6, 5.1, 6.2, and 6,2, re-
spectively. The log ft value of the 8~ decay of Sb122
i the 1350-kev state of Tel22 has been estimated to
be »9.7. (Coulractor's abstract)

462
Carnegie Inst. of Tech, [Dept. of Phystcs] Pittsburgh, Pa.

DECAY OF 66-MIN 491n' 10, by T. D. Natman, A. §.
Johnston, and S. Jha. [1964] 4p. tncl, diagrs. table,
(AFOSR- 64-2059) (AF AFOSR-63-278) AD 452472

Unclassified
Also qubllshed in Phys. Rev., v. 135: B601- B604,
ug. 10, 5

A source of pure 66-mtn Inllo, particularly free from

4.9-h (n110m g peen made by bombarding a natural
tndium foil with about 100- mev protons, and chemtcally
separating tin (predomtnantly Sn110, whtch ts the
parent of only 66-mtn In110 from the tndium target.
(Contractor's abstract)

483

Carnegie Inst, of Tech. [Dept. of Phystcs] Ptttsburgh, Pa.
MOSSBAUER EFFECT IN 1127, by ¥. De S. Barros,

> 94 <

N. Ivantchev and others. [1964] [S]p. tncl. diagrs. refs,
(AFOSR-65-0488) (AF AFOSR-63-278) AD 613819
Unclassifted

Also publtshed tn Phys. Ltrs., v. 13: 142-144, Nov, 15,

The Mossbauer spectrum ¢f the 59-kev y-ray of 2
was obtatned using a ZnT m gource and a sodium
paraperiodate (NagH,IOg) absorber, both at liquid
hydrogen temperature. Several other todine compounds
were also trted as absorbers, The lower limit of the
mean life of the 59-kev level was calculated from the
width of the Mossbauer Itne and was compared with elec-
tronically measured values, The mean life is somewhat
smaller than the measured values, partly due to tncom-
plete crystalltzation of ZnT m,

464

Carnegie Inst, of Tech. Dept. of Physics, Pi‘tsburgh, Pa,

EXCITED STATES OF IODINE-127, by S. Jha and R.
Leonard. [1964] [6]p. tncl. diagrs. table, refs,
(AFOSR- 65-0489) (AF AFOSR-63-278) AD 613823

Unclassifted
Also gubltshed in Phys. Rev., v, 136: B1585-B1590,
c. 21, 3
127

The lifetime of the 59-kev first excited state of I
has been measured using both xenon and tellurtum
parents. An average of the 2 results ts 1.8 + 0.3 msec.
Angular correlation studies have also shown the muiti-
polartty of the 59-kev y-ray to be predomtnantly mag-
netic dipole with an electric quadrupole admixture of

0.6 +0,6%. Angular correlation studies have also been
carrted out on 2 other cascades of 1127 (1) The 175-200-
kev cascade showed an antsotropy of 5 + 3% when the

X source was tn the gaseous form, but when the
source was adsorbed on charcoal an anisotropy of 30%
was found, The smeartng of the angular correlationis
aitributed to the htghly tonized states of the y-emitters
resulting from eiectron capture; and (2) the 356-59-

kev cascade exhibtted ar. antsotropy of £, 498 + 0,07

after geometric corrections. Thts permtts asstgnment
of the value 5/2 for the spin of the 415-kev state, whtle
the 356 v-ray ts etther 9,3 or 85% electrtc quadrupole,
depending on whtch of the 2 possible solutions ts selected.
The lifetime of the 59-kev state after correction for in-
ternal conversion ts longer by a factor 67 1+ 14 than pre-
dicted by the Wetsskopf estimate for an allowed magnetic
dipole transition. Thts is consistent with the values ob-
gserved for other 1-forbtdden M1 transitions and with the
most recent theoretical estimates,

465

Carnegie Inst, of Tech, [Dept. of Phystcs] Pittsburgh, Pa.

LOG ft FOR ALLOWED INNER BETA GROUPS FROM
ODD- ODD ISCTOPES, by S. Jha and A. S. Johnston,
1964 [3]p. tncl. diagr. table, (AFOSR-65-0817)

(AF AFOSR- 63-278) AD 617861 Unclassifted

Also publtshed tn Compt, Rend, Internat'l, Cong, Phys,
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Nucleaire, Paris (France), July 2-8, 1964, Paris,
CRNS, v. 2: 1183-1185, 1964,

By obtaining the spectrum of y-rays associated only
with the positron emission and if the spectrum is not
complicated, it is possible to analyze the y-ray spec-
trum and deduce from it the intensities of the positron
feedings for the different levels. In order to exploit

this possibility the positron emitting source was wr: pped

ina plzstic cover thick enough to absarb all the posi-
trons and was viewed by 2 Nal(T1) crystal detectors,
facing each other, to detect the 2 annihilation quanta in
coincidence, A third Nal(T1) crystal detector at right
angles detected the y-ray spectrum gave, on amlysis,
the relative positron branching ratios for the excited
states, This method does not give the relative intensi-
ties of the positrons feeding the ground and the first
excited states. This number had to be determined inde-
pendently or had to be taken from the work of other
investigatars. In all sources investigated, the log ft
for the allowed positron decay to the second excited
state of the daughter nucleus is more ar less hindered,
Such a hindrance could be attribuled to the forbidden-
ness of the creation of 2 phonons in the process of beta
decay.

halo complexes. Evidence is given which indicates that
(hpGeO)y is similar in structure to (PcGeO)x. (Hp =
hemiporphyrazine; Pc = phthalocyanine). (Contractor's
abstract)

468
Case Inst, of Tech. [Dept, of Mechanics] Cleveland, Ohio.

MELTING DECELERATING BODIES, by S. Ostrach.
[1964] [25]p. incl, illus, diagrs. refs, (AFOSR-65-
1156) (AF AFOSR-63-194) AD 620535 Unclassified

Also published in Nonlinear Problems of Engineering,

New York, Academic Press Inc., 1964, p. 138-162,

An analysis is presented of the flow and heat transfer of
a glassy viscous film of ablating material on the exterior
surface of a body of revolution or a symmetric 2-dimen-
sional body which enters the atmosphere at high speed
and which experiences large deceleration and surface
heating. The nonlinear problem associated with this
type of ablation is considered. Results indicate that the
ablation process can be theoretically described at the
extremes in time, but more work is needed for inter-
mediate times, An example is presented in which the

466 ablative material is Pyrex,

Carnegie Inst, of Tech. [Dept. of Physics] Pittsburgh, Pa.
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r-’ LOW-LYING LEVELS OF EVEN-EVEN XENON

ISOTOPES, by S. Jha, A. S. Johnston and others, Case Inst, of Tech. [Dept. of Physics] Cleveland, Ohio,

[1964] [2]p, incl. diagrs. (AFOSR-65-0819) (AF
AFOSR-63-278) AD 617863 Unclassified

Also published in Compt. Rend. Cong. Internat'l. Phys,

Nucleaire, Paris (France), July 2-8, 1964, Paris,

CRNS, v, 2: 458-459, 1964,

The levels of xenon isotopes are investigated by studying
the radiations from cesium and iodine isotopes. The
levels of Xel26 were investigated by studying the radia-
tions from 1, 6 min Cs126 using ar. equilibrium mixture
of 96 min Bal26 and Csl26, The levels of Xel28 were
investigated by studying the radiations from the egul—
librium mixture of 2, 4 day Bal28 and 3 min Csl2

and from 25 min 1128, Cs130 and 1130 are also studied
to indicate additicnal levels,

467
Case Inst. of Tech, [Dept. of Chemistry] Cleveland, Ohio,

SOME GERMANIUM MACROCYCLIC COMPLEXES, by
J. N. Esposito, L. E. Sutton, and M. E. Kenney,
Aug, 6, 1964, 14p. (Technical rept, no. 1) (AF 49-
(338)773) AD 604117 Unclassified

The macrocylic germanium complexes, hpGeFy,

hpGec‘Zr hpGeBrZr hpGe(OH)Z’ (hpGeO)x, hpGe<OC4H9'
n)g, hpGe(OCgHg)a, PcGeFg, PcGeBrg, and PcGelg are
reported together with additional data on hpHj,

PcGeCly and (PcGeO)x. A comparison is made of the
low frequency infrared spectra of the oxy, hydroxy and
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GALVANOMAGNETIC INVESTIGATION OF THE FERMI
SURFACE OF MAGNESIUM, by R. W. Stark, T. G.
Eck, and W, L. Gordon, [1964] 9p. (AFOSR-64-1236)
(AF AFOSR-62-222) AD 442803 Unclassified

Also published in Phys. Rev., v, 133: A443-A451,
Jan, 20,

The galvanomagnetic properties of several single-
crystal specimens of magnesium have been investigated,
The results of this investigation are presented anda
Fermi surface topology consistent with the data is dis-
cussed. Many of the detailed features of the galvano-
magnetic properties are found to result from the effects
of magnetic breakdown, The magnetic breakdown
associated with the "gilant arbit'* which Priestley ob-
served in his pulsed-field de Haas-van Alphen study of
magnesium is found to be complete for magrzuc-field
strengths of 5400 G. An wpen orbit whose net direction
is parallel to the hexagonal axis is observed for mag-
netic-field strengths as large as 70 kG. This orbit
probably results from magnetic breakdown across three
different energy gaps. (Contractor's abstract)

470

Case Inst, of Tech., Dept, of Physics, Cleveland, Ohio,

MAGNETIC BREAKDOWN EFFECTS IN THE GALVANO-
MAGNETIC PROPERTIES OF ZINC, by R. W, Stark,
[1964] [16]p. incl. diagrs. (AFOSR-64-0185)

(AF AFOSR-64-536) AD 611495 Unclassified
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Also E]ublished in Phys. Rev., v. 135: A1698-A1713,
epl, ' .

The galvanomagnetic properties of severai single-
crystal specimens of high-purity zinc were investigated.
The results of this investigation are presented and a
Fermi-surface topology consistent with the data is dis-
cussed, Many of the detailed features of the galvanomag-
n:tic properties are found to result from the effects of
magnetic breakdown, The open orbit parallel to the
hexagonal axis is modified but not eliminated by mag-
netic breakdown at fields of aboui 17,5 kG, A 'giani
arbii' of the type previously observed in magnesium is
found in zinc, This arbit results from magnetic break-
down across the energy gap near K which separates the
second-band hole sheet from partions of the third band
electron sheets, The transition region of the magnetic
breakdown which gives rise to the giani arbit is investi-
gated in detail, and the large quantum oscillations which
have been previously cbserved in the transport proper-
ties of zinc are shown to be a transition-region phe-
nomenon, The oscillations appear to result from an
oscillatory breakdown probability which, in turn, arises
from oscillations in the density of states associated
with the Landau levels of the needle- shaped portion of
the Fermi surface of zinc. An analysis of the detailed
shape of the oscillations indicaied that the Landau ievels
of the needle are split into discrete spin levels with a
very large effective g factor.

471
Case Inst. of Tech, [Statistical Lab,] Cleveland, Ohio,

ON MOMENTS OF ORDER STATISTICS AND QUASI-
RANGES FROM NORMAL POPULATIONS, by Z.
Govindarajulu, [1963] 19p. (AFOSR-J1621) (AF AFOSR-
62-72) AD 429252 Unclassified

Also published in Ann, Maih, Stat., v, 34: 633-651,
une ,

The lower bounds on the number of integrals io be
evaluaied is obtained in order to know ihe first, second
and mixed (linear) moments of the normal order statis-
tics (0.8.) in a sample of size N assuming thai these
moments are available for sample sizcs legs than N,
Toward this, ihe recurrence relationships, identities,
etc, among the momenis of the normal order statistics,
which have appeared in the literature have been collecied
with appropriate references. Also, these formulae

are lisied and staied in the most general form wherever
possible, Simple and aliernate proofs of some of these
formulae are given, These results are also supple-
menied with new formulae or relationships, The lower
moments of quasi-ranges in samples drawn from an
arbitrary opulation symmetric about zero are expressed
in terms of the moments of the corresponding O. S.
Simple recurrence formulae among ihe expected values
of quasi-ranges in sampies drawn from an arbitrary con-
tinuous population are obtained. (Contractor's abstract)
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Case Inst, of Tech, [Statistical Lab, ] Cleveland, Ohio,

RELA TIONS AMONG MOMENTS OF ORDER STATISTICS
IN SAMPLES FROM TWO RELATED POPULATIONS, by
Z. Govindarajulu, [1963] 5p, (AFOSR-64-0573)
(AF AFOSR-62-72) AD 434303; AD 446893

Unclassified

Also published in Technometrics, v, 5: 514-518,
Nov. 4, 1983,

1t is shown that the moments of order statistics in

sa mples drawn from a population symmetric about zero
can be expressed in terms of the moments of order sia-
tistics in samples drawn from the population obtained
by folding the symmetric population ai zero. Also, odd
moments of the largest order statistic in samples of
even sizes and even moments of the largesi order sta-
tistic in samples of add sizes drawn from the folded
population can be expressed purely in ierms of the
moments of the order statistics in samples drawn from
the symmetric population, The cumulative round off
error involved in numerical evaluation of the moments
of order statistics from the folded population, is not
serious except for the mixed moments in which case

a bound on the maximum error is available, An applica-
tion is also considered, (Contractor's abstract)

473

Case Inst, of Tech, Sysiems Research Cenier,
Cleveland, Ohio,

AN ELEMENTARY INFORMATION PROCESSOR

FOR OBJECT RECOGNITION, by J. C. Pennypacker.
May 1963, 105p. (Rept. no. SRC-30-1-63-1)
(AFOSR-5112) (AF AFOSR-63-125) AD 4133170;

AD 501749 Unclassified

A Concepi 18 defined to be a class of objecis whose
members can be distinguished by processing its proper-
ties. A Property is defined to mean a partition of the
set of all objects inio disjoint classes, The concept

is described by a Conception, which is a lisi structure,
The conception of a concepi is built up from elementary
conceptions by a recursive process and is an abbreviated
form of ihe description list structure described by

R. B, Banerji in an earlier paper. A Processor, which
consists of a series of computcr flow charts, is de-
scribed. The processor is capable of forming concep-
tions of known and new concepts and is capable of
processing information relevant to these concepts, In
addition, the processar is capable of elementary learning.
(Contractor's abstraci)
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Case Insi, of Tech, Systems Research Center,
Cleveland, Ohio.

A HEURISTIC APPROACH TO SOLUTION OF CHECKER-
BOARD PUZZLES, by G. J. Hansen. 1964, 94p. inci.
diagrs. (Rept. no. SRC-49-A-64-16) (AFOSR-64-2406)
(AF AFOSR-63-125) AD 609570 Unclassified
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The problem of rzconstructing a checkboard cut intoa
number of straight edge pieces was solved by a digital
computer program employing a varity of heuristics.
The major heuristics used were considerations of the
symmetry of the pieces, correct color combinations,
optimal selection of the place on the board to fit the
next piece, the optimal piece to select at each stage in
fitting the pvrzzle together, pairing of the pieces, and

selecting the first piece to be used in starting the puzzle,

These heuristics were applied in order to simulate as
closely as possible the way in which a human being
would proceed in obtaining a solution, It was possible
to minimize the number of tries necessary to obtain

a soluhion, thus making the solution time reasonable,
Two 8 x 8 checkerboard puzzles were tried. The first
consisted of 12 pieces and was solved in 8 min. The
second had 13 pieces and took 1 hr and 25 min. The re-
cursive program was written in IPL-V and run on the
Univac 1107 computer, (Contractor’'s abstract)
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Case In<t, of Tech, Systems Research Center,
Cleveland, Ohio.

A THEORY OF SIMPLE CONCEPTS WITH APPLICA-
TIONS, by T. G. Windeknecht, 1964, 122p. incl, refs.
(Rept. no, SRC-53-A-64-19) (AFOSR- 64-2407)

(AF AFOSR-63-125) AD 609421 Unclassified

A theoretical study leading toward the solution of a
class of inventory problems by digital computation is
reported, Using a formal model of concepts in the
activity of object recognition due to Banerji, a theory
of simple concepts is constructed, The algebraic struc-
ture of the class of simple coticepts is developed, A
relationship between the formal notions of relevance
and simplicity on the set of concepts is proved. The
simple concepts are shown to be precisely that class
that can be learned by a certain focusiag strategy.
Consideration of the characteristics of the set of simple
concepts leads to 2 new technique for concept descrip-
tion, which is presented as a formalisni, Progress on
a concept learning machine based upon the proposed
formalism for concept description is discussed, The
machine will have a formidable capacity for self-
organization, and appears to be applicable for solution
of some of the inventory problems discussed, (Con-
tractor's abstract)

476

Case Inst, of Tech, Systems Research Center,
Cleveland, Ohio,

THE CONCEPT OF FINITE REPRESENTABILITY, by
E. B, Altman, 1964, 155p, incl. diagrs, tables, refs.
(Rept. no. SRC-56-A-64-20) (AFOSR-64-2408)

(AF AFOSR-63-125) AD 609420 Unclassified

A subclass of the context-free grammars is developed
which is based solely upon the structural properties of
the grammars. This subclass is utilized in the do-
velopment of a partial hierarchy of the entire class of
context-free grammars. 1In turn this hierarchy makes
possible the extension of certain information theory
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measures beyond the classical finite state limitations.
Various restriction upon the method of generating
sentences are introduced and the consequences of these
restrictions are studied, in a general way, using mainlr
the introduced notion of production indexing sets. (Cor:
tractor's abstract)
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Case Inst, of Tech. Systems Research Center,

Cleveland, Ohio.

ADAPTIVE PATTERN RECOGNITION USING NON-
LINEAR ELEMENTS, by A. N. Mucciardi, Oect. 1964,
131p. incl. diagrs. tables, refs. (Rept. no. SRC-65-
A-64-22) (AFOSR-65-1701) (AF AFOSR-65-751)

AD 623215 Unclassified

A pattern recognition device which computes a weighted
sum of all products of its binary input variables is in-
vestigated, Tt is proven that this device can uniquely
synthesize any real function of its inputs. The size of
this device becomes prombitive as the number of inputs
increases and the concept of an incomplete device is
introduced and discussed. A convergence proof of an
adaptive training procedure for real outputs, hased on
the equivalence between this device and a multi- threshold
linear device in a larger input space, is presented, A
set of orthogonal property detectors is defined and shown
to be numerically equal to the number of binary inputs,

A computer simulation of a 64-input incomplete device
shows that its generalizing abilities are more fully
utilized with the ai ! of specific property detectors, A
self-organizing technique consisting of periodically dis-
carding lov-weighted terms and replacing them with
randomly chosen {2rms is discussed, Experiments
conducted using this technique demonstrate that the
learning and gener::lizing performances of the incomplete
device are greatly .mproved if the device is free to
change its structure according to a heuristic policy.
(Contractor's abstract)
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Catholic U. of America. [Dept. of Aeronautical

Engineering] Washington, D. C.

RESE” RCH ON FLOW SEPARATION IN WESTERN
EUROPE, by P, K. Chang. July 1963, 28p. (AFOSR~
4854) (AF AFOSR-62-80) AD 419245 Unclassified

The major scientific countries—France, Germany, and
especially England—are well aware of the importance of
the problems of flow separation and have engaged ex-
tensively in research. However, except for the Institut
fur Schiffbau der Universitat, Hamburg, and in limited
scope at Skipmodelltanken, Trondheim, Norway, it is
felt that no special research on this subject has been
carried on, Hence, most of the work listed herein was
done at the aerodynamic institutes, The main emphasis
in this research is placed on the fields of (1) Flow
Separation on Swept Wings, (2) Base Flow, (3) Interac-
tion between Shock Wave and Boundary Layer, and (4)
Generalized Concept of Flow Separation. (Contractor's
abstract)
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Catholic U, of Amertca. [Dept. of Chemistry]

Washtngton, D, C.

T"F. ELECTROCHEMICAL PROPERTIES OF METAL-
HYDROGEN ALLOYS, by G, W. Castelian, Fimal rept,
Jan. 4, 1963, 10p. (AFOSR-4561) (AF 49(638)475)
AD 609399 Unclassified

An investigation was made to examine the rate of trans-
mission of hydrogen through metals, both vxothermic
and endothermic hydrogen cccluders, and from this
examination to elucidate the mechanism of the process,
In the case of palladium it is shown that, or an anodically
uctivated surface in aqueous solution, the transmission
is almost exclusively controlled by the diffuston through
the bulk metal. However, the jump of a hydrogen atom
from the metal surface to the tntesior of the metal is
the next slowest step in the process. Using another
method work was done with alloys of palladium and
silver, 20% and 30% silver by weight. The results ob-
tained with these alloys does not appear to agree with
the chservations of other investigators and this work
will have to be extended and rechecked,

480

Catholic U, of America. Dept. of Chemistry,

Washington, D. C.

THE TRANSMISSION OF ELECTROLYTICALLY
DEPOSITED HYDROGEN THROUGH A PALLADIUM
MEMBRANE ELECTRODE. 1. THE RATE EQUATIONS,
by G. W. Castellan, [1964)] 4p. incl, tables, refs,
(AFOSR- 65-0232) (AF 49(638)475) AD 611461
Un-lassified

Also |;|.b1’lshed tn Jour. Electrochem. Soc., v, 111:
- , Nov, 1964,

A sequence of elementary steps is postulated to de-
scribe the transport of hydrogen through a palladium
membrane electrode., The amount of hyarogen trans-
mitted per square centimeter of the membrane is de-
scribed by a current density, ~j, while the rate of
deposition of hydrogen per square centimeter is de-
scribed by a polarization current density, —1. Itis
siown tn general, without reference “o the particalar
mechanism, that j is a linear function of i 2i 1ow values
of 1, ard that the derivative, (di/dj)H,, is a linezr

function of the membrane thickness L, provided c¢nly
that Fick's law i1 simple form hclds; the slope of the
plot of (di/ “},-9 v8 L is independent of conditions on
the exit side uf th: membrane, It is also shown ir
gererzl that if cond.tlons are the same on both sides
of the membrane at equilibrium no more than one-half
of the hydrogen deposited can “e transmitted, The
postulated mechanism predicts ...at the rate of trans-
mission should reach a limiting value, —jp,, ataigh
values of =i, For thin membranes, 1/(—jy,) should
be a linear function of L. The slope of 1/(—j,) vs L
depends on the diffusion coefficient of hydrogen atoms
in palladium and is independent of the rates of the sur-
face reactions, although tn some instances it depends
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on 8y, the equilibrtum coverage of the surface by
hydrogen atoms.
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Catholic U, of Amserica. Dept. of Chemtstry,

Washington, D. C.

THE TRANSMISSION OF ELECTROLYTICALLY
DEPOSITED HYDROGEN THROUGH A PALLADIUM
MEMBRANE ELECTRODE. II. EXPERIMENTAL.
OXIDIZING AGENTS AND EYDROGEN GAS ON THE
EXIT SIDE, by R. A. LaPietra and G. W. Castellan,
51964] Eﬂp. incl. diagrs. table. (AFUSR-65-0233)
AF 49(638)475) AD 611346 unclassified

Presented at meeting of the Elecirochem. Soc., Les
Angeles, Calif., May 6-10, 1962,

Also publtshed in Jour. Electrochem, Soc., v. 111:
, Nov, 1964,

Hydrogen is deposited electralytically on one side, the
entrance side, of a palladium membrane at a rate =i
(amp/cm?). The amount of hydrogen transmttted is
measured by noting the change in norilzallty of a solution
of a strong oxidizing agent, e.g., Ce” " of =, on
the other side, the exit side, and in other experiments
by measuring the hydrogen evolved on the exit side
volumetrically, The results with hydrogen on the exit
side are apparently capable of description by the equa-
tions developed in Part 1 of this series, but the value of
the diff-ision coefficient obtained is lower than Barrer's
value at 25°C by a factor of two to three. Possible
reasons for this discrepancy are discussed briefly.
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Catholic U, of America. Dept. of Chemistry,

Washington, D, C.

THE TRANSMISSION OF ELECTROLYTICALLY
DEPOSITED HYDROGEN THROUGH A PALLATIUM
MEMBRANE ELECTRODE. III. PRESSURE AND
TEMPERATURE DEPENDENCE, by P, L. Damour and
G. W, Castellan, 51964] 4p. incl, illus. diagrs. tables,
(AFOSR-65-02%4) (AF 45(638)475) AD 611460
Unclassified

Also published tn Jour. Electrochem, Soc., v, 111:
1280-1283, Nov. 1964,

An ‘nvestigation of the precsure and temperature de-
pendence of the maximum rate of transmtasion of hydro-
gen through palladium is described. The pressvre de-
pendence in the range from 0,329 to 1 atm indicates that
the penetration-exit reaction, Higgg) = H (bulk), is tne
slowest surface reaction, hut is nonetheless very fast
having an exchange current density of about 0.8 a..p/
rin“ at 1 atm pressure. From the temperature depend-
ence it is found that at temperatures slightly below room
temperature the diffusion coeffictent can be represented
by D = 0.0260